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発育が進んでいると考えられる（たとえばWagner et al., 













Table 1　Number of species and reports represented in this paper







No.  species 60 59 102  91 113 14 31 35 505
No.  reports 96 93 196 128 221 32 37 49 852
3桐谷圭治：日本産昆虫、ダニの発育零点と有効積算温度定数：第２版
用いることによって、従来法の欠点が大きく改善される
























































一般的である。これを temperature-size rule と呼び、概
略80％以上の変温動物に当てはまるとされている（van 




windowといい、Charnov and Gillooly （2003）らの理論
的研究ではウインドウの幅は20℃とされた。Lactin et al. 
（1995）、Briére et al. （1999）の経験的な非線形モデルか
ら推定される最低、最高発育速度温度を66種について
調べた結果、19.8±0.7℃（13.3～28.6℃のレンジ）が得
られた（Dixon et al., 2009）。またCharnov and Gillooly 
（2003）が予測したように、最低温度の低い種は、最高





























ばニカメイガChilo suppressalis（岸野, 1974）、ヨトウガ 
Mamestra brassicae（Masaki, 1961）、リンゴコカクモンハ












Myrmica属3種（M. rubra、M. ruginodis、 M. scabrinodis） 
の卵から前蛹までの期間のT0、Kを比較したところ、北
部の個体群は南部に比べ、すべて高いT0と小さいKを示
した（Kipyatkov and Lopatina 2002）。大きいものでは南
北でT0に3℃の違いがみられた。これは従来の仮説とは
逆で、温度利用効率が北部の個体群では高いという仮定



























Table 2　Difference in thermal parameter values among families in Diptera
Family Japanese family name No. species No. reports T0（Mean±SD） K（Mean±SD）
Anthomyiidae ハナバエ科　  2  5 5.34±0.99 318.0±47.7
Drosophilidae ショウジョウバエ科  3  5 6.90±2.08 182.7±36.0
Mycetophilidae キノコバエ科  5  5 7.38±3.26 286.6±71.4
Muscidae イエバエ科  4  7 7.85±1.29 263.3±19.2
Agromyzidae ハモグリバエ科 10 12 9.05±3.02 275.9±71.8
Chironomidae ユスリカ科  2  4 10.48±2.32 291.7±89.3
Culicidae カ科  4  9 11.00±1.30 195.0±49.0
Tephritidae ミバエ科  3 11 11.18±1.87 370.8±162.0
Tabanidae アブ科  3  3 11.47±0.50 159.27±18.4
Cecidomyiidae タマバエ科  3  3 12.17±1.26 249.5±67.2
















1982）。日長が thermal reaction norm（温度反応基準）
に影響を与えるという初めての詳細な実験報告が最近


















Table 3　Values of thermal parameters in stored product insects
Family No. species No. reports T0（Mean±SD） K（Mean±SD） T0＝a－bK P
Bryophthoridae （オサゾウムシ科）  2 10 12.8±1.2 447.4±41.1 22.878－0.0224K ＜0.0001
Laemophloeidae （チビヒラタムシ科）  6  8 12.8±2.4 481.0±149.9 18.785－0.0125K 0.0015
Bruchidae （マメゾウムシ科）  7 15 14.4±2.2 397.6±84.2 22.717－0.0209K ＜0.0001
Anobiidae （シバンムシ科）  2  7 14.6±1.2 527.8±104.1 20.478－0.0112K ＜0.0001
Dermestidae （カツオブシムシ科）  4 14 14.7±2.5 671.4±153.0 23.180－0.0127K ＜0.0001
Tenebrionidae （ゴミムシダマシ科） 10 14 16.8±2.3 471.3±143.7 22.804－0.0128K ＜0.0001
Table 4　Comparison of thermal parameter values in relation to distribution range
Distribution No. species No. reports T0（Mean±SD） K（Mean±SD）
Lepidoptera 
Noctuidae Temperate 13  14 10.1±2.4 523.0±185.8
Tropics  5   7 11.1±1.9 534.2±134.0
Cosmopolitan  6  12 10.4±3.0 508.1±178.4
Pyralidae Temperate  5   5 10.2±1.3 616.6±93.0
Tropics 10  17 12.5±2.0 422.4±104.7
Cosmopolitan  8  13 12.5±2.0 392.7±176.9
All Lepidoptera Temperate 39  50 9.2±1.9 532.3±157.7
Tropics 28  33 12.1±2.1 457.4±121.7
Cosmopolitan 22  41 10.4±3.0 436.9±180.1
Total 89 115 10.1±2.6 492.6±161.0
Coleoptera
Coccinellidae Temperate  5  6 9.3±2.7 339.9±108.0
Tropics  5  9 11.9±1.2 226.9±85.6
Cosmopolitan  2  6 11.7±1.4 218.8±25.8
All Coleoptera Temperate 18 24 9.8±2.5 500±274
Tropics 10 21 12.0±2.1 368±174
Cosmopolitan  3  8 10.9±2.3 272±133





















































































Table 5　 Comparison of T0 values between the periods from egg to adult emergence （E/A） 
and preoviposition （PO） in different taxa
Order Family No. species No. reports E/A: T0 （Mean±SD） PO: T0 （Mean±SD）
Coleoptera Coccinellidae  5  5 10.8±1.1 11.8±1.2
Chrysomelidae  3  3 10.8±1.8 12.4±2.9
Curculionidae  2  3 8.0   　　 11.4  　　
Diptera Tephritidae  3  5 10.3±0.6 12.8±2.6
Homoptera Deltocephalidae  6  6 13.6±1.3 11.8±0.3
Delphacidae  3  3 11.1±0.3 11.3±0.5
Heteroptera Miridae  2  5 11.9±1.0 12.9±2.6
Pentatomidae 10 25 13.2±1.1 16.8±2.0
Alydidae & Coreidae  5 11 14.1±1.3 16.1±2.2
Table 6　 Mean values of T0 and K from egg to adult emergence and the number of generations  per year expected to be 
increased by 2℃ warming in areas with a mean annual temperature of 15℃. All insects and spiders are paddy 
field inhabitants （Kiritani, 2010）
Taxonomic group No. species No. reports T0　（Mean±SD） K（Mean±SD） No. gen.increased
Rice pests
Miridae（Hem.）  2  5 11.9±1.0 279±56 1.76
Pentatomidae（Hem.） 10 25 13.2±1.1 447±111 1.02
Coreidae & Alydidae（Hem.）  5 11 14.1±1.3 442±102 0.99
Cicadellidae（Hem.）  6  6 13.6±1.3 422±66 0.9
Delphacidae（Hem.）  3  3 11.1±0.3 265±43 1.6
Lissorhoptrus（Col.）  1  1 12.7 665 0.7
Noctuidae（Lep.）  5  5  9.1±1.3 641±184 0.8
Pyralidae（Lep.）  4  4 13.5±4.4 459±101 0.9
Hesperiidae & Satyridae （Lep.）  2  2 11.1 509 1
Chlorops & Delia （Dipt.）  3  5  5.8±0.7 318±63 2
Total and mean 41 67 1.17±0.45
Parasitoids and Predators
Egg parasitoids of stink bugs （Hym.）  9 16 11.7±1.0 188±24 2.6
Trichogramma （Hym.）  5 12 11.0±1.2 135±27 3.8
Egg parasitoids of leaf & planthoppers （Hym.）  6  7 13.0±1.9 176±29 2.6
Apanteles （Hym.）  4  4 10.8±1.9 255±52 2
Nymphal parasitoids of planthoppers （Hym.）  2  2 12.5 413 1
Cyrtorrhinus （Hem.）  1  1 11.8 263 1.8
Microvellia （Hem.）  3  3 14.5±1.0 210±18 2
Total and mean 30 45 2.26±0.87
Spiders＊
Pardosa （Araneae）  4  4 13.1±2.6 695±214 0.6
Tetragnatha （Araneae）  3  3  9.1±0.8 882±324 0.7
Ummeliata （Araneae）  2  2  5.2 894 0.7
Pirata （Araneae）  1  1  5.6 1250 0.3
Total and mean 10 10 0.58±0.19











































































Table 7　 Comparison of the mean values of T0 and K between hosts and parasitoids
Host name Japanese name T0 （hosts） T0 （parasitoids） K （hosts） K （parasitoids）
Aphids アブラムシ類  5.6  6.1 118.5 180.2
Phyllonorycter ringoniella キンモンホソガ  7.6  7.7 413.8 550.0
Agromyzidae ハモグリバエ科  9.2  8.3 257.2 198.8
Plutella xylostella コナガ  8.9  8.6 267.9 233.7
Chilo suppressalis ニカメイガ  9.8 10.3 474.2 272.6
Whiteflies コナジラミ類  9.0 10.5 339.4 216.6
Lepidopteran eggs チョウ目卵 10.0 11.0  74.9 134.2
Unaspis yanonensis ヤノネカイガラムシ 10.1 11.0 444.2 300.7
Stink bug eggs カメムシ類卵 13.3 12.1  82.3 204.7
Leaf & planthopper eggs ウンカ・ヨコバイ類卵 13.1 13.0 103.7 170.6

































































Fig. 1　 A regression line depicted between the T0 values of 
hosts and their parasitoids
Fig. 2　 A schematic graph to illustrate the relationship 


















































































Table 8　 Comparison between the values （℃） of T0 and heat stress in various taxa（revised Kiritani 2010c）
Taxon No. species examined T0 （Mean±SD） No. species examined Heat stress （Mean±SD）
Coleoptera  31 10.9±2.5 19 29.14±2.7
Hemiptera  91 10.8±3.8 38  30.4±2.5
Hymenoptera  87 10.2±2.6 26  31.5±2.4
Lepidoptera 102 10.2±2.3 33  30.9±2.6
Hemiptera
   Homoptera  50  9.0±3.9 21 30.0±2.6
      Aphididae  19  5.3±2.6  8 29.8±3.6
      Cicadellidae, Delphacidae, Psyllidae etc.  31 11.2±2.6 13 30.2±2.0
   Heteroptera  41 13.1±2.1 17 30.8±2.2
Fig. 3　 Frequency distributions of heat stress in terms of the number of species （n＝119）  































































Species name Japanese name Locality Devel.stage T0 K Heat stress Remark Reference
 1 Acalolepta luxuriosa センノカミキリ Tokyo 10.2 103.7 30 univoltine. Post-hibernating 
larva 
Akutsu. 1985
 2 Adalia bipunctata フタモンテントウ Osaka E 8.2 43.9 30 univoltine, Sakuratani et al. 2000
L 4.8 192.3 multivoltine in Europe
P 7.5 86.2
E/A 6.3 322.6
 3 Anoplophora malasiaca ゴマダラカミキリ Shizuoka E 6.7 184 univoltine Adachi. 1994
L1/L7 11.6 -
E/L7 11.2 1357.2







 5 Aphodius elegans オオフタホシマグ
ソコガネ
Kochi E 4.6 99.6 Hosogi 1985
L 4.7 808.2
P 5.0 227.3
 6 A. haroldianus オオマグソコガネ Kochi E 8.6 52.7 Hosogi 1985
L 8.7 276.5
P 8.9 169.6
 7 Atrachya menetriesi ウリハムシモドキ E 10.2 131 30 egg diapause Ando 1978
PO 10.8 289
 8 Bruchidius dorsalis サイカチマメゾウムシ E 10.0 98 2-3genes/year Kuroda pc
LP 10.0 489
E/A 10.0 587
 9 Campalita chinense エゾカタビロオサムシ Morioka E/A 11.9 243.2 no emergence at 15℃ Kono pc




E/A 3.9 864 Sota 2000
11 Carpophilus marginellus クリイロデオキスイMie ♂E 13.2 60.2 Tsukada et al. 2008
♂ L 12.4 158.7
♂ P 15.2 74.1
♀E 13.2 59.5
♀ L 11.9 163.9
♀ P 15.6 67.1
12 Cheilomenes sexmaculata ダンダラテントウ Kyoto E 8.6 45.2 diapause Nakamura pc.



















13 Chilocorus kuwanae ヒメアカホシテントウ Japan E 11.9 90.9 Podoler & Heuen 1983
（Hodek & Honěk 1996）L 9.7 332.4
P 14.2 64.1
E/A 11.2 475.5
14 Chrysolina aurichalcea ヨモギハムシ Japan L 7.0 - Fujiyama & Harada pc
P 7.1 -
E/A 6.0 593.8 Fujiyama, et al. 1981
Asahimachi L1 7.1 77.5 univoltine, egg diap. Fujiyama, et al. 1981





Morimachi L1 5.9 101.8





Bireiko L1 5.3 107.6





Species name Japanese name Locality Devel.stage T0 K Heat stress Remark Reference
P 6.3 136.4
Yakushima L/A 7.2 490.2 30 small K No significant difference in T0 
Mikkabi L/A 7.2 467.3 small K among 6 populations from Yakushima 
Matsumoto L/A 6.9 476.2 small K to Sapporo
Sanjiro L/A 7.6 469.5 small K
Utsukushigahara L/A 6.7 523.6 large K
Sapporo L/A 6.7 537.6 large K





















USA E 9.3 41.3 Obrycki & Tauber 1981








16 Crioceris quatuordecimpunctata ジュウシホシクビ
ナガハムシ
Iwate E 10.0 45 Chiba & Shinohe 1975
L 10.0 90
P 10.7 141
17 Cylas formicarius アリモドキゾウムシ Amami E/A 14.9 500 Sugimoto, T. pc
E - 110 Oviposition at >15℃ Miyai, S. pc
L - 270 Reproductive diapause 
P - 90 under a short-day
PO - 120
E/A 12.5 470
Okinawa ♂E/A 14.0 586 No emergence at 15℃ Yasuda 1998
♀E/A 14.0 587.4
Australia E/A 16.3 301.2 30 Sutherland 1986
E/E 16.0 336.7
18 Dacne picta セモンホソオオキ
ノコムシ
Ibaraki E 12.0 47.7 Sato 2003
Chiba L 7.3 456.1 Larval diapause.
P 9.1 139.1 3 gens/year
E/A 9.1 577








20 Dytiscus sharpi validus シャープゲンゴロウ
モドキ
Ishikawa E 4.2 143 Tomizawa 2001
21 Epilachna admirabilis トホシテントウ Sapporo E 8.4 223 24 phytophagous Hoshikawa 2000
L1-3 2.3 608.6* development retards
L4 9.2 402 under a long-day
P 7.3 157 *calculated by K.Kiritani
Shimane PO 7.9 219
22 E. varivestis インゲンテントウ E/A 15.0 Waddill et al. 1976
Nagano L 6.7 354.7 Toyoshima et al. pc
P 10.1 89.8
23 Euscepes postfasciatus イモゾウムシ Okinawa PO 14.4 143 Yamagishi pc
Okinawa ♂E/A 12.7 740.7 31 No development at 17℃ Yasuda 1998
♀E/A 12.4 761.9




24 Galerucella nipponensis ジュンサイハムシ Okayama E 11.0 68.7 Tanaka et al. 2002
L/A 10.1 217.4
Yamaguchi ♂ L 9.1 220.3 Sexual difference in Toda & Yano 1986
♀ L 6.9 260 temperature response
♂ P 10.5 52.9
♀ P 8.7 58.8
♂ L/A 9.5 271.7
♀ L/A 7.3 317.5
25 G. grisescens イチゴハムシ Yamaguchi E 8.8 95.8 No stress at 30℃ Toda & Yano 1986
♂ L 9.5 182.5
♀ L 9.3 186.6
♂ P 9.7 58.3
♀ P 10.4 54.4
14 農業環境技術研究所報告　第31号（2012）
Species name Japanese name Locality Devel.stage T0 K Heat stress Remark Reference
♂ L/A 9.8 239.2
♀ L/A 9.4 242.7
PO 11.4 74.9






27 Haptoncus ocularis モンチビヒラタケシ
キスイ
Wakayama ♂E/A 10.1 250.4 Tsukada et al. 2005
♀E/A 10.4 241.8
PO 11.2 27.1









Ibaraki E 9.0 64.6 30 Iwasa et al. pc
LP 9.4 242.8
E/A 9.3 307.3
29 Henosepilachna （Epilachna） ニジュウヤホシテン
トウ
E 10.7 63.2 32 Chen et al. 1989
vigintioctopunctata L 11.7 216.7
P 13.3 53.1
E/A 12.1 326.4 recalculated by K. Kiritani
PO 12.0 476
Chiba L 11.8 - 32.5 Bangkok race was Shirai pc
Okinawa L 10.6 - tolerant to 32.5-35℃
Bangkok L 12.6 than Chiba & Okinawa
30 H. vigintioctomaculata オオニジュウヤホシ
テントウ
Aomori L/A　 8.3 333 phytophagous Tomioka 1988




Aomori L/A 8.1 333 28 Tomioka 1988
32 Hypera postica アルファルファタコ
ゾウムシ
Fukuoka E 9.1 106.8 35 univolotine,adult diapause Okumura 1991
L 8.7 212.5 bisexual reproduction
P 12.5 54.8 Invasive alien sp.
E/A 11.5 340.7
Gifu E/A 9.7 393.7 Sakurai & Yamada pc
33 Kytorhinus sharpianus シャープマメゾウムシ Aomori ♂E/A 12.0 712 Sawtoothed　like Ishihara 1998
Obanazawa ♂E/A 12.0 666 change in K value with
Kujiranami ♂E/A 12.0 653 latitude.
Mitsuma ♂E/A 12.0 815
Aomori ♀E/A 12.0 738
Obanazawa ♀E/A 12.0 689
Kujiranami ♀E/A 12.0 678
Mitsuma ♀E/A 12.0 830
34 Lema scutellaris セアカクビボソハムシ 長春 E 16.9 26.9 Biological control of Zhang et al. 1995
L1 15.7 18.1 Commelina communis
L2 10.7 23.4 weed





35 Lemia biplagiata オオフタホシテントウ Viet Nam E 13.5 33.3 Tsushima Is. Semyanon & Bereznaya 1988




36 Leptocarabus procerulus クロナガオサムシ E/A 2.0 1205 Sota 2000
37 Librodor japonicus ヨツボシケシキスイ Okayama ♂E/A 5.9 1022 Okada & Miyatake 2007
♀E/A 5.6 1010.9




39 Listroderes costirostris ヤサイゾウムシ E 2.8 No diapause Yasue & Kawada 1959
L 6.3 alien
P 6.6
40 Luciola cruciata ゲンジボタル Tokyo adult in pupal cell 3.8 224 http://tokyo-hotaru.com/jiten/report09.html
landing to emergence 8.0 408.4
Hiroshima P 11.1 289.9 Moriya et al. pc
41 Menochilus sexmaculatus ダンダラテントウ Japan L 1.2 215.7 Kawauchi 1979
P 14.1 40.6
42 Monochamus alternatus マツノマダラカミキリ Kumamoto mat.L 12.1 549 Yoshida & Taketani 2008
P 11.5 167 32
E 12.7 88 ＊after overwintering Igarashi 2000
L＊＊ 13.2 230 ＊＊before overwintering
mat.L＊ 13.4 253
P 13.4 145
mat. L/A 13.3 417
PO＊＊＊ 13.2 277 ＊＊＊ To=21.3
 （Iwasaki & Taketani 1980）
15桐谷圭治：日本産昆虫、ダニの発育零点と有効積算温度定数：第２版
Species name Japanese name Locality Devel.stage T0 K Heat stress Remark Reference
E 13.0 65-85 Enda 1976
LP 11.0-12.5 1200-1400 No difference in T0
L＊＊ 12.5 625 among populations from
P 10.6 187 Ibaraki, Shingu,Miyazaki
Fukuoka mat.L＊ 10.3 351 Fukuoka and Tokyo
P 10.8 512 （Enda 1976）
Tokyo mat.L＊ 11.1 234
P 11.0 425
43 M. saltuarius カラフトヒゲナガカ
ミキリ
Ibaraki E 8.5 115 vector of pine wilt disease.Enda & Igarashi 1988
P 9.5 119
mat.L＊ 9.9 183 ＊after overwintering 
mat.L＊ 10.1 243.9 L5 larva Jikumaru & Togashi 1996
44 Odoiporus longicollis バナナツヤオサゾウムシ 0kinawa E/A 10.8 588.2 28 Kinnjyou pc
45 Onthophagus fodiens フトカドエンマコガネ Kochi E 12.7 65.6 Hosogi 1985
L 12.7 279.6
P 13.5 113.2
46 O. gazella ガゼラエンマコガネ USA E/A 15.3 328.2 Yamashita 1992
47 O. lenzii カドマルエンマコガネ Kochi E 12.9 61.7 Hosogi 1985
L 13.7 110.2
P 14.7 65.6
48 Oligota kashmirica benefica ヒメハダニカブリケ
シハネカクシ









50 Otiorhynchus sulcatus キンケクチブトゾウ
ムシ
L 1.59 2985.1 24 Masaki & Sugimoto 1991
P 8.69 143.5










52 Oulema oryzae イネドロオイムシ Morioka E 12.0 47.5 Kishino & Sato 1977
L 11.4 111.8 Overwintered adults
P 11.6 109 leave hibernacula at >10℃
E/A 11.7 268.3 flight takes place at >15℃
Akita E 10.7  - （Sato & Suzuki 1982） Syoji 1972
L 9.5  -
P 10.1  -
53 Pimelocerus hylobioides クスアナアキゾウムシ Kochi E 10.5 137.4 non diapause 
1-2 years for one generation
15L:9D









55 Psacothea hilaris キボシカミキリ 7localities in E 10.8 102.3 No difference in T0 from Sakakibara 1995
Japan Ishigaki to Tsukuba
Kanagawa E/A 13.3 1278.7 Emori 1976





56 Rhabdoscelus lineatocollis シロスジオサゾウムシ Okinawa E 10.4 83.3 28 alien sp on sugarcane Iwanaga pc
L 13.6 476.2
P 11.4 149.3










58 Semanotus japonicus スギカミキリ Kyoto E 5.3 170 Okuda 1978
P 4.0 580 Hosoda 1984
Ibaraki E 8.6 113.6 Kitajima 1993
59 Stethorus japonicus キアシクロヒメテン
トウ
Ibaraki E/A 13.1 185.2 fed on spider mites Nozawa et al. pc





Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
 1 Aedes togoi トウゴウヤブカ Saga ♂E/A 11.3 176 Sota & Mogi 1994
♀E/A 11.6 187
E/E 11.4 491.6
 2 A. aegypti ネッタイシマカ L 12.9 96 Bar-Zeev 1959
P 12.2 26
L 12.2 96 Ofugi 1963a
LP 12.1 126
L 12.1 84 Ofugi 1963b
LP 12.1 131
LP 12.9 103 Rueda et al. 1990
 3 Alebrasca actinidiae キウィヒメヨコバイ Kanagawa E 6.8 445.3 35 overwintering egg Suzuki & Asada pc
E 3.7 404.3 reproductive season
L 8.4 217.5
E/A 7.0 584.5
 4 Anopheles sinensis シナハマダラカ Saga L 10 164 Mogi & Okazawa 1996
P 6.0 38
 5 Asphondylia aucubae アオキミタマバエ Kagoshima E/A 13.5 22 Overwinter at L1 Ohtani et al. 1983
 6 A. sphaera イボタミタマバエ Kagoshima L1/A 12.0 202 ditto Ohtani et al. 1983
 7  A. yushimai ダイズサヤタマバエ E/A 11.0 297 Yukawa pc
 8 Aphidoletes aphidimyza ショクガタマバエ E 10.1 25 Predator of aphids Havelka 1980
L 4.3 110.9 Biological control agent
P 5.7 154.1
E/A 6.2 280.2
Kyoto E/A 10.7 333.3 Nishikawa et al. pc





Taiwan E/A 11.0 281.1 Koidsumi & Shibata 1964
Hawaii E 13.3 19.5 Vargas et al. 1984
L 13.3 98.7
P 13.3 128.4








Hawaii E 14.7 16.4 Vargas et al. 1984
L 14.7 85.1
P 14.7 105.7
Taiwan E/A 11.0 230 Koidsumi & Shibata 1964
Okinawa P 9.2 172.7 Nakamori et al. 1978




Ishigaki & E 10.6 19 Kawai & Yoshihara 1981
Kikaigashima L 7.1 149
E/A 8.8 312.5
11 Bessa parallela ムラタヒゲナガハ
リバエ
Fukuoka E 5.0 41.7 parasitoid of Pieris rapae Ichiki et al. 2003
L 9.6 90.9
♂ P 7.9 142.9
♀ P 6.8 166.7
♂E/A 7.5 250
♀E/A 8.0 333.3
12 Bradysia agrestis チビクロバネキノ
コバエ





Ibaraki E 4.4 75.8 Gotoh pc
♂ L 6.5 160.2




14 Ceratitis capitata チチュウカイミバエ Israel E 10.5 24.3 Absent from Japan Bodenheimer 1951




Hawaii E 13.6 27.5 Vargas et al. 1984
L 13.6 89.9
P 13.6 116.5
15 Coboldia fuscipes ナガサキニセコバエ Pusan,Korea E 11.6 37.9 Mashroom pest Choi et al. 2000
L 11.5 180
♂ P 9.2 65.8
♀ P 8.8 69.1
♂E/A 11.6 277
♀E/A 11.1 283
16 Chironomus kiiensis ウスグロユスリカ Yamaguchi ♂E/A 8.7 226.2
♀E/A 8.4 236.4 35 delayed development rate 
at 35℃
Surakarn & Yano 1995
15.6 38-39 Yano 2002
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Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
17 Chlorops oryzae イネキモグリバエ Shimane E 5.9 62.1 Okamoto 1970
（イネカラバエ） L 6-7.0 Kishino 1959
E/A 6.1 208.3 Okamoto 1970
18 Chromatomyia syngenesiaeキクノハモグリバエ ♂E/A 11.6 211 Cheah 1987
♀E/A 12.0 207
19 C. horticola ナモグリバエ Hokkaido E 8.6 52.5 25 Decrease of emergence 
rate at 25℃




Mie E/A 6.9 265 Overwinter without diapause Takeda & Kono pc
E/A 6.0 270.2 Tokumaru 2010
20 Culex pipiens quinquefasciatus ネッタイイエカ Amami Is E/A 9.6 270 Sasa et al. 1963 （Mogi 1992）
21 C. p. pallens アカイエカ Saga ♂ L/A 10.1 142 polluted water Mogi 1992
♀ L/A 10.0 153
22 C. tritaeniorhynchus コガタアカイエカ Natori E 15.6 12.1 Wada & Omori 1971（Chubachi 1979）
L/A 9.3 141.3 Chubachi 1979
PO＊ 5.6 65.6 ＊blood sucking/oviposition Yajima 1973 （Chubachi 1979）
Nagasaki E 9.7 22.3 Mogi 1978
L 12.1 89.3
PO＊ 12.5 88.5 ＊calculated based on 
Wada’s data
E/E 9.8 277.8
PO＊＊ 5.8 94.6 ＊＊Mogi 1978
Osaka L 8.3 110.6 37.5 exisist diapause Yoshida et al. 1974
23 Delia antiqua タマネギバエ Hokkaido L＊ 4.3 257 28 ＊under longday Ishikawa pc
L＊＊ 4.6 278 ＊＊under shortday
E/A 4.5








Hokkaido E/A 6.8 336 Kuwayama pc




Aomori P 5.9 159 Kimura & Kimura pc
26 Diadiplosis hirticornis フジコナカイガラ
ノタマバエ
Fukuoka E/A 11.1 232.6 32.5 Teshiba & Tsutsumi 2009 




28 Drosophila lutescens キハダショウジョ
ウバエ
Kagawa E/A 5.6 203.8 Kimura 1982
Gunma E/A 3.9 234.2
P 9.7 169
29 D. suzukii オウトウジョウジ
ョウバエ
Fukushima E+L 9.4 96 30 emergence rate of 25％  
at 30℃
Sasaki 1998
P 8.4 76 No emerged adults at 32℃
E/A 8.8 173
PO 13.1 38
30 D. takahashii タカハシショウジ
ョウバエ
Okinawa E/A 7.9 153.4 Kimura 1982
Miyazaki E/A 8.3 149.2
31 Eudorylas mutillatus ツマグロキアタマアブ Yamaguchi P 10.6 168.6 30 parasitoid of Nephotettix 
cincticeps
Morakote & Yano 1988
32 Exorista japonica ブランコヤドリバエ Tsukuba E 10.0 67.2 Nakamura 1993
L 10.7 76.8
♂ P 10.6 154.6
♀ P 10.4 161.4
♂E/A 10.8 292.2
♀E/A 10.4 306
33 Glyptotendipes tokunagai ハイイロユスリカ Yamaguchi E 12.9 19.1 Develop. Duration ♀>♂ Yano et al. 1991
♂ L/A 13.2 265.3
♀ L/A 11.6 401.6
♂E/A 13.2 284.1
♀E/A 11.6 420.2
34 Gymnosoma rotundata マルボシヒラタヤ
ドリバエ








36 Hydrotaea aenescens トゲハナバエノ1種 E 11.4 11.8 Predator of Musca fly in dung Ojtaosjo pc
P 11.7 114.9
E/A 12.8 270.3
37 Liriomyza bryoniae ナスハモグリバエ Shizuoka E 34.1 reared on melon Saito 1988
L 7.1 102.1
P 8.5 148.1
Kyoto E/A 8.1 316.5 Tokumaru & Abe 2003
Korea E 11.2 33.9 reared on Gerbera flower Park 1996
L 10.3 38.6
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P 10.7 152.3
E/A 10.8 222.8








38 L. chinensis ネギハモグリバエ Korea E 13.0 33 Hwang & Moon 1995
L 11.0 86.1
P 7.2 293.6
Aichi E/A 11.4 312.5 Ichikawa et al. 1996 （Tokumaru 2010）
E/A 9.1 393.6 Iguchi 2001（Tokumaru 2010） 




39 L. huidobrensis アシグロハモグリバエ China E/A 7.5 301.5 Liu et al.  1998　（Iwasaki et al. 2004）
China E/A 7.5 279.9 Luo et al. 2002 （Iwasaki et al 2004）
40 L. sativae トマトハモグリバエ China　 E 9.2 40.2 35 Cao, Li & Lin 1998
L 6.4 78
E/A 10.8 218.9
China　 E/A 9.6 283.2 Zeng et al. 1998




Kyoto E/A 10.7 248.1 Tokumaru & Abe 2003
Kyoto E/A 11.1 223.7 Abe et al. 2005 （Tokumaru 2010）
41 L. trifolii マメハモグリバエ Shizuoka E 8.0 52 30＊ ＊Ozawa 2001 Saito et al. 1995
L 8.9 65 Maximum r at 25℃ 
（Ozawa et al. 1999）, non 
diapause,   invaded in 1990
P 10.1 143
E/A 9.5 257
Kagoshima E/A 11.2 204.7 Sakamaki et al. 2003
Okinawa E/A 9.8 251.3 Tokumaru & Abe 2003
42 Lycoriella mali ツクリタケクロバネ
キノコバエ
Ibaraki E 7.3 48 Greatly differs T0 among stages Gotoh pc
♂ L 1.8 235.6




43 Musca bezzii クロイエバエ Hokkaido L 4.8 101.5 Iwasa 1999
P 8.4 187
44 M. conducens ウスイロイエバエ Okinawa L 9.3 Hasegawa pc
45 M. hervei ノイエバエ Morioka L 6.4 Hasegawa pc
Morioka ♂E/A 7.0 281.3 Amano 1988
♀E/A 7.0 261.7
46 Neomyia laevifrons エゾタカネミドリ
イエバエ
Morioka ♂E/A 9.3 242.7 Amano 1988
♀E/A 9.4 242.1
47 Ophiomyia centrosematis ニセインゲンモグリバエ Taiwan E 16.9 23.8 Talekar & Lee 1988
L 10.0 196.9
P 14.3 141.8
48 O. phaseoli インゲンモグリバエ Okinawa E/A 8.2 293.3 Yasuda pc




50 Phytomyza ranunculi キツネノボタンハ
モグリバエ




51 Phytosciara zingiberis ショウガクロバネ
キノコバエ
E 4.6 72.1 Ogawa et al. 1985
L 9.1 135.6
P 9.4 62.5
52 Sarcophaga misera ミセラニクバエ India L 9.0 145 40 predator of fresh water shell Parasher et al. 1997
（common in P 10.8 169
Japan） PO 4.6 171.3
53 Scathophaga scybalaria キフネフンバエ Morioka ♂E/A 6.1 329 Amano 1988
♀E/A 5.9 328
54 S. stercoraria ヒメフンバエ Morioka ♂E/A 3.3 371.7 Amano 1988
♀E/A 2.8 363
55 Tabanus katoi カトウアカアブ Iwate P 11.0 171.6 univoltine, overwinter by 
mature larva
Hasegawa & Chiba 1983
56 T. nipponicus ニッポンシロアブ Tochigi E 15.3 45.1
P 12.0 138.1 larval diapause Matsumura pc
57 T. sapporoenus アカアブ Iwate P 11.4 168.1 univoltine Hasegawa & Chiba 1983
58 Tanytarsus oyamai オオヤマヒゲユスリカ Yamaguchi L 12.6 215.4 recaluculated by KK, 
exclude 15℃
Okazaki & Yano 1990
L 5.8 167.5
59 Tomosvaryella oryzaetora ツマグロツヤアタマ
アブ
Yamaguchi P 12.9 138.6 30< parasitoid of Nephotettix 
cincticeps
Morakote & Yano 1988
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カメムシ目：Hemiptera
Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
 1 Acyrthosiphon kondoi コンドウヒゲナガ 
アブラムシ
Calfornia 3.5 145 32.5 Summers et al. 1984
Tochigi aptera♀ 4.5 113.6 reared on alfalfa Takahashi pc
winged♀ 2.2 175
 2 A. pisum エンドウヒゲナガ 
アブラムシ
Ottawa <3.2 25-30 Siddiqui et al. 1973
Kamloops,BC 5.6 104 Campbell et al. 1974
Vancouver,BC 4.0 118
Berkeley 5.1 105
Taichung,Taiwan 1.9 153.1 30 Max rm at 20-25℃ Lu & Kuo 2008
 3 Aulacorthum solani ジャガイモヒゲナ 
ガアブラムシ
Morioka stem mother 5.1 134.4 Honda & Miyai pc
Morioka aptera♀ 3.4 118.8
Hokkaido aptera♀ 3.2 159.1 Kazino 1971
Sapporo L 2.8 156.3 25 Nakata pc
Hokkaido 4.3 129.9 28 mal-reproductive 
performance at 28℃
Kikuchi et al. pc
Aomori 4.8 128.2 
Toyama 6.2 111.1 
Gunma 5.8 149.3 
Mie 6.0 125.0 
 4 Alebrasca actinidiae キウイヒメヨコバイ Kanagawa E 7.4 437.4 overwintered egg Katagi & Suzuki pc
E 3.7 404 non diapaused egg
 5 Aleurocanthus camelliae チャトゲコナジラミ Kyoto E 12.6 137.5 Kasai et al.pc
L 11.6 394.7
E/A 11.9 569.9
 6 Amphibolus venator コメグラ（ケブカ） 
サシガメ
Okinawa E 16.9 126.6 Nishi & Takahashi 2002
L 20.7 714.3
 7 Andrallus spinidens シロヘリクチブトカメムシ Miyazaki E 15.6 102.9 polyphagous predator. Extend 
its range from Kyushu to Kanto 
northwards.
Shintani et al. 2010
L 15.3 226.1
 8 Antilochus coqueberti ベニホシカメムシ Ishigaki E 12.8 120.9 no hatching at 17.5℃ Kohno 2003
L 12.9 486.5 14L:10D
E/A 12.9 607.5
 9 Aphis citricola ユキヤナギアブラムシ Shizuoka 7.9 101 Komazaki 1982
gen.1 7.3 108 Komazaki 1988
gen.2 7.7 80.6
summer G 6.7 109.1
10 A. craccivora マメアブラムシ NSW, Aust. 8.3 80 Gutierrez et al. 1971（Campbell et al. 1974） 
Shimane L 7.7 84 Bean seedlings Narai & Murai pc
11 A. glycines ダイズアブラムシ Morioka pterous♀ 9.5 57.1 Hirano et al. 1996
12 A. gossypii ワタアブラムシ Kochi pterousL 5.7 91.7 winged is more susceptible to 
low and high temp. than apterous





Fukushima 4.9 84.2 32.5 No nymphs produced at 32.5℃ Sato pc
Tochigi L 7.2 105.3 Inaizumi 1986
Sapporo L 6.3 110 30< Nakata pc
Shimane L 3.5 113.6 Narai & Murai pc
13 Apolygus lucorum コアオカスミカメ Hebei, China E 3.2 179.2 33.8 Lu et al. 2010
L 3.7 262.4 31
14 Aulacaspis takarai タカラマルカイガラムシ E 12.5 112.5 Azuma 1977
E/PO 15.1
15 Bemisia argentifolii シルバ リーー フコナジラミ
（タバココナジラミ
biotype B）
E/A 14.0 Matsui pc
（B. tabaci biotypeB） E 11.4 89.2 Yan & Chi 2006 
16 B. tabaci タバココナジラミ Sudan E 10.8 30< Max.devel.rate:33℃（egg）. 
30℃（nymph）
von Arx,Baumgartner & Delucchi 
1983
Ariz.USA E 11.9 99.5 reared on cotton Butler, Henneberry & Clayton 1983
E/A 10.2 328
Calf.USA E/A 10.3 316 32.2 reared on cotton Zalom et al. 1985
Reunion Btype E/A 10.3 31.9 reared on tomato Delatte et al. 2009
17 Brevicoryne brassicae ダイコンアブラムシ Berkeley Cal 7.1 136 Campbell et al. 1974
18 Cavelerius saccharivorus カンシャコバネナガ
カメムシ
Okinawa E 13.9 Tamaki pc
E 12.1 280 Azuma 1977
L 13.0 540
19 Chauliops fallax メダカナガカメムシ E 5.3 210.5 Tayutivutikul & Yano 1989
♂ L 11.9 288.5
♀ L 12.2 282.8
20 Cicadulina bipunctata フタテンチビヨコバイ E 14.0 115.1 34 rm is maxim. at 31℃ Tokuda & Matsumura 2005
♂ L 14.2 172.3
♀ L 14.0 178
PO 15.8 38.5
21 Cinara todocola トドマツオオアブラムシ Hokkaido 3.0 Yamaguchi 1976
22 Cletus punctiger ホソハリカメムシ Chiba E/A 14.0 500 Shimizu & Maru pc
PO 15.2 384.6
Hiroshima E 12.9 114.9 Nakazawa & Hayashi 1983
♂ L 13.0 347.9
♀ L 12.6 356.5
PO 15.1 217.3
E/A 12.8 468.8
Nagano E 14.0 91 Yanagi pc
L 13.0 440
23 Cryptotympana facialis クマゼミ E 14.3 715.3 Moriyama & Numata 2008
24 Diaphorina citri ミカンキジラミ Guangdon,China E 9.2 Yang 1989 （Nakata 2006）
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L 10.4
E/A 10.1
E 9.0 67.5 Liu & Tsai 2000 （Nakata 2006）
L 10.8 185.2
E/A 10.5 249.9
Ishigaki E 13.7 46.9 32.5 Nakata 2006
L 11.6 192.3
E/A 12.2 232.3
25 Diaspidiotus  perniciosus ナシマルカイガラムシ E/A 10.5 429 32.2 San Jose scale Arai et al. pc
26 Diplonychus japonicus コオイムシ Okayama L 14.3 293.6 Okada & Nakasuji 1993
27 D. major オオコオイムシ Okayama L 11.0 462.8 Okada & Nakasuji 1993
28 Dolycoris baccarum ブチヒゲカメムシ Osaka ♂E/A 14.2 353.1 16L:8D Nakamura pc
♀E/A 14.1 361
E/A 14.2 348.9
♂E/A 13.5 401 12L:8D
♀E/A 13.6 393
E/A 13.9 378.8
Hokkaido ♂E/A 14.9 367.7 16L:8D
♀E/A 14.6 387.9
E/A 14.5 387.8
♂E/A 13.4 390.8 12L:8D
♀E/A 13.4 291.7
E/A 13.5 388.2
29 Dysdercus cingulatus アカホシカメムシ Ishigaki E 15.8 73.4 reared on 8 kinds of seeds.
T0 ranged 13.3-14.4℃ ; 
K 307-643d-d
Kohno & Ngan 2004
L 14.1 381.3
30 Empoasca onukii チャノミドリヒメヨコ
バイ
Shizuoka E/A 6.6 324.2 Kosugi 1997
31 Eurydema pulchrum ヒメナガメ E/A 14.1 344.8 Morimoto & Tanahashi 1991
32 E. rugosum ナガメ E/A 13.6 400 Morimoto & Tanahashi 1991
33 Eysarcoris aeneus トゲシラホシカメムシ Shiga E 12.3 73 2gens/year Hasegawa et al. 1979
（Nakazawa & Hayashi 1983）
L 13.4 367
PO 16.0 133
Nagano E 13.5 62 Yanagi 1980 （Nakazawa & Hayashi 
1983）
L 14.1 345
Ishikawa E 14.2 61 31 Yao 2002
♂ L 12.1 344.8
♀ L 11.7 357.1
E/A 11.7 454.6
PO 17.0 73.5
34 E. lewisi オオトゲシラホシカ
メムシ
Akita E 13.7 57.1 Akita Pref. Agric. Expt. Stn. pc
L 11.7 434.8
Yamagata E 12.7 65 Nakazawa & Hayashi 1983
L 11.8 439
PO 17.6 65
Aomori E 11.8 79 Araya et al. 1981
（Nakazawa & Hayashi 1983）
L 11.8 371
Niigata PO 13.0 81.3 Overwintered adults Ishimoto & Nagase pc
PO 11.7 94.3 Overwintered adults Ishimoto pc
35 E. ventralis シラホシカメムシ Hiroshima E 13.7 60.3 T0 for PO is the highest in 
all three Eysarcoris spp.
Nakazawa & Hayashi 1983
♂ L 16.2 227




36 Geocoris proteus ヒメオオメカメムシ Chiba E/A 16.4 370 Generalist predator Oida,Kadono & Shimizu pc
37 Graptopsaltria nigrofuscata, アブラゼミ E 12.1 566.6 27.6 Moriyama & Numata 2008
38 Halyomorpha halys クサギカメムシ Nagano E 12.7 68 Yanagi & Ogihara 1980 （Uchida 1986）
L 13.9 403
Toyama EL 12.9 625 Watanabe 1980
PO 16.3 129
Tottori E 9.9 80.6 Uchida 1986
L 12.0 571.9
Chiba E/A 11.1 630 27 Fujiie1985 （Uchida 1986）
Hyogo E 15.1 48 Kono et al.1979 （Uchida 1986）
E/A 11.7 580
Osaka E 12.2 91 Kita 1979 （Uchida 1986）
L 12.1 558
Fukuoka E 12.5 72 Tsutsumi 2003
♀E/A 12.7 550
39 Heteropsylla cubana ギンネムキジラミ Ishigaki E/A 10.6 199 30 Yasuda & Tsurumachi 1988
40 Recilia dorsalis イナヅマヨコバイ Kagawa E 13.7 127.9 Matsumoto 1988
L 14.0 193.9
41 Laodelphax striatellus ヒメトビウンカ Fukuoka E 11.2 Yamamoto & Suenaga 1956
L 10.3
E 11.4 99 Okamoto & Inoue 1967
L 9.7 208
Hokkaido, E 11.7 114 30 No differenc among 
populations from Ishigaki, 
Izumo & Sapporo in T0 
and K
Noda 1989
Izumo, & L 10.9 205.4
Ishigaki PO 11.2 54.3
Kumagaya L 10.3 217.4 30 Fukushima et al. 1969
42 Leptocorisa chinensis クモヘリカメムシ Tsukuba E 13.5 92.4 Ishizaki et al. 2002
L 12.0 316.2
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PO 18.0 247.7
PO 15.0 153.9 Takeuchi et al. 2005
Chiba E 17.5 74 Chiba Agric. Expt. Stn. 1977
L 13.0 242
E/A 15.0 312.5
Hyogo E 8.1 147 Yamashita et al. 2005
L 10.1 370
PO 9.6 256
Ibaraki PO（overw） 19.0 207 Ibaraki Pref. Agric. Expt. Stn. pc
43 Leptoglossus australis アシビロヘリカメムシ Okinawa E 15.4 81.1 30 northern limit is Amami Is. Yasuda & Kinjou 1983
L 17.3 450.6
Ishigaki E 13.7 116.7 Yasuda pc
L 15.1 400.8 Yasuda & Tsurumachi 1990
44 Lipaphis erysimi ニセダイコンアブラムシ Okayama L/A 0.5 177.9 Progeny of stem mother Kawada & Murai 1978
Okayama L/L 7.6 123.6 30 Minimum progeny at 
30℃. All died at 32.5℃
Kawada 1964
45 Macrosiphum euphorbiae チュ リーップヒゲナ
ガアブラムシ
Sapporo L/A 2.8 156.3 25 Nakata pc
46 Macrosteles striifrons ヒメフタテンヨコバイ Chiba E 10.8 125 Endo 1975
L 13.0 200
E/A 11.0 335
47 Megacopta punctatissima マルカメムシ Yamaguchi E 14.9 74.3 univoltine Tayutivutikul & Yano 1990
♂ L 9.6 1190.5
♀ L 9.5 1298.7
48 Microvelia horvathi ホルバ トーカタビロ
アメンボ
Okayama apteraE 13.2 66.7 Muraji & Nakasuji 1988
apL 13.6 166
apE/A 13.7 228.6
49 M. douglai ケシカタビロアメンボ Okayama apteraE 16.4 50 Muraji & Nakasuji 1988
apL 14.4 151.6
apE/A 15.7 200
50 M. kyushuensis カスリケシカタビロ
アメンボ
Okayama apteraE 16.7 55.5 Muraji & Nakasuji 1988
apL 15.5 166.6
apE/A 14.2 200.1
51 Mogannia minuta イワサキクサゼミ E 15.8 48.6 Nagamine & Teruya 1976
52 Moritziella castaneivora クリイガアブラムシ E 8.2 91.5 Yanagibashi & Nakagaki 1985
L/PO 9.7 120.8
53 Myzus persicae モモアカアブラムシTaichung L/A 1.4 142 30 no development at 35℃ on 
radish
Kuo 1991
Taichung L/A 3.2 109 reared on potato
Takeoff threshold=12.3℃
（Boiteau 1986）potato
Shizuoka L/A 5.6 113.1 30 Ohta & Ohtaishi 2002
Sapporo L/A 4.6 137.2 30 Nakata pc
54 Nabis stenoferus ハネナガマキバサシ
ガメ
Shimane E 13.2
L 13.4 30 Kitamura & Kondo 1995
E/A 323.6




Akita E 15.3 78.1 No difference between Akita  
and Sendai strains in 
temperature response.
Optimum temperature was 25℃
Koshihara & Kawabe 1969
♂ L 14.0 197.6
♀ L 13.3 229.4
Sendai E 14.8 84.7 Koshihara & Kawabe 1969
♂ L 13.0 209.2
♀ L 13.0 221.8
Fukuoka ♂ L 13.8 215.1 Caluculated by Koshihara 
& Kawabe 1969♀ L 13.1 245.7
56 N. malayanus マラヤツマグロヨコ
バイ




57 N. nigropictus クロスジツマグロヨ
コバイ




58 N. virescens タイワンツマグロヨ
コバイ




59 Nezara viridula ミナミアオカメムシ Wakayama E 13.7 69.8 Kariya 1961
L 13.2 400
E/A 13.3 471.4
E 12.6 74 30< Nonaka & Nagai 1978
L 11.5 366
E/A 13.2 391
60 N. antennata アオクサカメムシ Kyoto E 13.6 80 Kariya 1961
L 11.7 566.7
E/A 11.9 633.3
L 8.8 529 30 Kikuchi & Kobayashi 1983
61 Nilaparvata lugens トビイロウンカ E/A 10.0 500 Kisimoto 1981
E 12.7 109.4 Noda 1989
L 11.5 189.4
PO 11.7 44.3
E 12.6 109.8 Noda 1987b
22 農業環境技術研究所報告　第31号（2012）
Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
♂ L 11.7 183.8
♀ L 11.3 195
E/A 11.9 299.2
MPO 12.0 52.5 Macropterous
BPO 11.3 36.8 Brachypterous
E/PO 11.8 344
E 11.8 137 29 Ôtake 1978
L 12.6 185.2
E/A 12.4 318.7
E 10.5 140.7 Kuwabara 1956 （Suenaga 1963）
L 9.1
E 10.8
L 9.8 30 Suenagas 1963
Ishigaki E/A 11.0 225.9 Sokawa pc
Isahaya E/A 9.8 233.6
Tikugo1 E/A 12.7 200.7
Tikugo2 E/A 11.8 203.6
Tikugo3 E/A 10.9 209.3
62 Orius minutus コヒメハナカメムシ Tsukuba E/A 12.2 253.2 Shimizu pc
Kochi E 9.1 88.1 on Ephestia kuehniella eggs Kakimoto et al. 2003
L 12.8 140.1
E/A 12.4 209.4
Kagoshima E 10.7 76
L 10.1 206.7
E/A 10.3 281.3
Morioka ♂E/A 12.4 247.7 Toyoshima 2007
♀E/A 11.8 267.5
63 O. nagaii ツヤヒメハナカメムシ Tsukuba E/A 12.6 256.4 Shimizu pc
64 O. sauteri ナミヒメハナカメムシ Kochi E/A 13.4 230.4 Shimizu pc
Tsukuba E/A 12.6 243.3
Sapporo E/A 13.2 223.2
Kochi E 10.8 72 on Ephestia kuehniella eggs Kakimoto et al. 2003
L 10.2 190.2
E/A 10.3 267.3
Kagoshima E 11.7 61.6
L 10.8 197.8
E/A 11.0 259.1
Okayama E 11.1 62.1 on Thrips palmi Nagai & Yano 1999
L 10.3 180.8
E 11.6 57.8 Nagai 1994
L 11.9 158.7
Sapporo E 11.0 58.8 on Myzus persicae Nakata 1995
L 11.3 163.9
E/A 11.4 220.9
65 O. strigicollis タイリクヒメハナカ
メムシ
Kochi E/A 12.3 241 Shimizu pc
Aichi E/A 12.2 263.2
Okinawa E .10.1 79.5 on Ephestia kuehniella eggs Kakimoto et al. 2003
L 11.0 176
E/A 10.7 254.8
Kagoshima E 12.1 60.1
L 9.0 225.9 
E/A 10.0 281.9
Kochi E 8.5 84.5
L 10.3 186.6
E/A 9.8 270.7
Kochi E 11.5 57.5 33 Ohta 2001
♂ L 10.6 166.7
♀ L 11.0 158.7
66 O. tantillus ミナミヒメハナカメムシ Okinawa E 13.7 52.6 32.5 Nakashima & Hirose 1997
♂ L 11.9 185.2
♀ L 13.4 153.8
L 12.7 169.5
67 Parlatoria pergandii マルクロホシカイガ
ラムシ
Israel L 7.0 Bedenheimer 1951 （Nishino 1974）
68 Paracolopha morrisoni ケヤキフシアブラムシ Sapporo E 5.4 170 overwintered egg Akimoto & Narita 2002
69 Periphyllus californiensis モミジニタイケアブ
ラムシ
Tokyo E 4.58 94.5 overwintered egg Wang & Furuta 2002
70 Phenacoccus avenae キュウコンコナカイ
ガラムシ
Shimane E 13.4 99.4 Narai & Sawamura pc
LPO 11.3 373.2
E/E 11.4 484
71 P. manihoti キャサバワタコナカ
イガラムシ
Keniya 14.7 312.5 32 Completely cease at 35℃ Schulthess et al. 1987
72 P. solani ナスコナカイガラムシ Kochi 30 Nakahira & Arakawa 2006
73 Piezodorus hybneri イチモンジカメムシ Kumamoto ♂E/A 14.2 277.8 Higuchi 1994
♀E/A 14.2 283
PO 18.4 70
Tsukuba E 16.1 42 30< Kikuchi & Kobayashi 1983
L 14.3 227
74 Pilophorus typicus クロヒョウタンカス
ミカメ
Kochi ♂E/A 12.1 357.1 30 16L8D Nishikawa et al. 2010
♀E/A 12.0 357.1
75 Piocoris varius オオメカメムシ Chiba E/L 13.6 555.6 generalist predator Ooida et al. pc
76 Planococcus citri ミカンコナカイガラムシ Shizuoka ♂ L/A 10.6 340 30 non diapause, Arai 1996
♀ L/A 7.7 401 ♂ T0>♀ T0
L/PO 4.2 921
77 P. kraunhiae フジコナカイガラムシ Shimane E 10.7 112 30 Highest rm at 24℃ Sawamura & Narai 2008
♂ L/A 12.7 300 ♂ T0>♀ T0
♀ L/A 12.2 331
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PO 8.1 225
L/PO 11.3 531
Ehime ♂ L/A 9.5 454 ♂ T0>♀ T0 Arai 1996
♀ L/A 8.0 519
L/PO 10.7 759
Shimane ♂ L/A 12.6 308 ♂ T0>♀ T0 Sawamura & Narai pc
♀ L/A 10.9 381
L/PO 10.1 614
PO 5.7
78 Plautia stali チャバネアオカムシChiba E/A 13.0 430 Fujiie 1986（Uchida 1986）
Fukuoka E 12.8 67 Tsutsumi 2003
♀E/A 12.9 352
Kanagawa E/A 14.0 411 Umeya et al 1977 （Uchida 1986）
Nagano E 14.1 54 Yanagi & Ogihara 1980 （Uchida 
1986）
L 12.5 345
Tottori E 10.9 94.3 Uchida 1986
♂ L/A 12.2 370.4
♀ L/A 12.4 400
Shizuoka E 13.2 56 Yamauchi 1981（Uchida 1986）
L 12.9 333
Mie E 11.9 71 Tanaka 1979
♂ L/A 14.0 372
♀ L/A 13.6 392
E/A 13.8 550
Osaka E 13.1 64 Kita 1981 （Uchida 1986）
L 13.9 332
79 Pristhesancus plagipennis サシガメsp
（Redviidae）
E 13.1 207.9 32.5 not develop at 32.5℃ 
predator of Biprorulus 





80 Protopulvinaria mangiferae マンゴーカタカイガ
ラムシ
Korea L/E 11.7 100 Invaded Okinawa in 1995 Kim 1997
81 Pseudaulacaspis pentagona クワシロカイガラムシ E 8.1 83.4 27 Torii & Kawai pc
L1 6.8 209
L2 3.0 361
♂ L/A 6.4 480 ♂ T0>♀ T0
♀ L/A 5.3 544
E/E 6.9 952
Shizuoka E/E 10.8 688 Kubota pc
Shizuoka E 10.5 139 Takeda 2004
PO 10.5 149
82 P.prunicola ウメシロカイガラムシ E 6.9 82.7 Torii & Kawai pc
L1 6.5 190
L2 2.7 352
♂ L/A 5.7 447
♀ L/A 4.7 528
E/E 6.2 921
83 Pseudococcus citriculus ミカンヒメコナカイ
ガラムシ
Shizuoka ♂ L/A 12.2 368 30 ♂ T0>♀ T0 Arai 1996
♀ L/A 11.7 338
L/PO 11.1 636
84 P. comstocki クワコナカイガラムシ Korea E 11.9 154.1 overwintered egg Jeon et al. 1996
Shimane E 12.3 127 32 Highest rm at 28℃ Sawamura & Narai 2008
♂ L/A 10.3 358
♀ L/A 10.8 346
PO 10.7 163
L/PO 9.7 549
85 Pyrrhocoris sibiricus フタモンホシカメムシ Okayama ♂ L 14.9 294.1 reared under 12L/12D Sakashita et al. 1997
♀ L 14.7 299.1
♂ L 15.3 289 reared under 16L/8D
♀ L 15.0 291.5
86 Rhagadotarsus kraepelini トガリアメンボ Hyogo E （early sum.）11.2 256.4 Nakao 2009
E （mid sum.）9.4 294.1
L 10.7 555.5
87 Rhopalosiphum maidis トウモロコシアブラ
ムシ





88 R. padi ムギクビレアブラムシ L/A 6.1 27.1 Tanaka 1961
China L 0.6 143.3 Liu et al. 1995
PO 4.7 13.2
89 R. rufiabdominalis オカボアカアブラムシ L/A 10.7 51.5 Tanaka 1961
90 Rhopalus maculatus アカヒメヘリカメムシ Gifu E 10.8 122
L 12.8 356 Nakazawa & Hayashi 1983




E 14.8 83 30< Kikuchi & Kobayashi 1983
L 13.7 230
E 14.2 33.8 Highest fecundity at 25℃ Kim et al. 2009.
L 15.0 
E/A 15.0 
E 10.3 Bae et al. 2005（Kim et al. 2009）
E/A 10.0 




Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
92 Schlechtendalia chinensis ヌルデシロアブラムシ Hangzhou. L1 0.3 277.9 winged overwintering 
generation
Zhang et al. 1997









 93 Sogatella furcifera セジロウンカ E 12.6 78 Noda 1987a
L 11.2 174.4
PO 10.7 65.2
Fukuoka E 10.3 Suenaga 1963
L 10.4
L 12.4 189 Iitomi & Kodama 1989
 94 Stenodema sibirica ナガムギカスミカメHiroshima E 6.3 178.6 Fujihara pc
L 6.5 250
 95 Stenotus rubrovittatus アカスジカスミカメ Shiga E 12.1 105.7 Shigehisa pc
L 11.9 182.1
PO 15.1 59.5
♂ L 10.7 187.3
♀ L 10.3 199.6
Hiroshima E 12.6 91.7 Hayashi 1991
L 11.6 166.7
E/A 12.1 258.4
Niigata E 11.9 130.4 overwintered egg Higuch & Fukuyama pc
Niigata E 12.0 99.3 Higuch et al. pc
L 10.1 192.3
PO 10.6 72.5
96 Stephanitis pyrioides ツツジグンバイ E 9.2 150 Nagasaki Pref. Agric. Expt. Stn. pc
L 9.6 217.9
97 Toxoptera citricidus ミカンクロアブラムシ Shizuoka 8.0 104.6 reared on Unshyu orange Komazaki 1982
8.4 125 reared on Daidai orange
Shizuoka G1 6.9 149.3 Komazaki 1988
G2 7.9 106.4
summer G 7.4 108.7




Florida,USA E/A 8.3 356.3 Osborne 1982
99 Trigonotylus caelestialium アカヒゲホソミドリ
カスミカメ
Hokkaidou E 10.4 122 30 Okuyama & Inoue 1975
L 9.2 256
PO 5.4 137.3
Niigata E 10.5 100.2 Takahashi & Higuchi 2001
♂ L 13.5 156.7
♀ L 13.4 165.3
PO 14.2 39.8
Aompori E 13.1 87.7 Kimura pc
L 12.0 178 on Suzumenokatabira
L 13.4 160 on wheat seedlings
Niigata E 10.4 114.9 overwintered egg Higuch & Fukuyama pc
100 T. tenuis ヒメホソミドリカス
ミカメ
Osaka E 12.5 91.9 Shintani & Higuchi 2008
L 12.7 155.8
PO 11.7 49.7
101 Unaspis yanonensis ヤノネカイガラムシ Shizuoka ♂ L1,1stGen, 10.8 177.9 28 Okudai et al. 1971





♀ L1,2ndG 12.0 168 29 Korenaga et al. 1980
L2 9.8 269
L 10.5 442
102 Wallastoniella rotunda ヒメジンガサハナカ
メムシ
Thai E 11.5 106.4 Shima & Hirose 2002
♂ L 9.6 257.7
♀ L 9.2 268.8
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ハチ目：Hymenoptera
Species name Japanese name Locality Stage T0 K Heat stress Remark（Host） Reference





 2 Allotropa sp. ハラビロクロバチ科 E/A 7.9 594.5 Pseudococcus cryptus Arai pc
 3 Anagyrus fujikona フジコナカイガラト
ビコバチ
Fukuoka ♂E/A 12.5 258 Planococcus kraunhiae Teshiba & Tsutsumi pc
♀E/A 12.4 281.1
 4 A.incarnatus E/A 11.0 172.6 rice planthopper's eggs Chantarasa-Ard et al. 1984
 5 Anisopteromalus calandrae ゾウムシコガネコバチ ♂E/A 16.3 177 Callosobruchus chinensis & Utida & Nagasawa 1949
♀E/A 16.4 187.6 Sitophilus zeamais
 6 Apanteles chilonis メイチュウサムライ
コマユバチ
E 7.8 Chilo suppressalis Kajita 1973
E・L 7.7 North of Kagoshima
P 11.1
E/A 9.6 312.2
 7 A. flavipes メイガサムライコマ
ユバチ
E 8.2 Chilo suppressalis Kajita 1973
E・L 9.8 South of Kagoshima
P 12.5
E/A 10.9 285.6
 8 A. glomeratus アオムシコマユバチ Kagawa L 9.5 156.3 Matsuzawa 1958
P 12.1 75.8
 9 Aphelinus sp. Kyoto E/A 10.7 171 Aphis gossypii Kiyosawa pc
10 A. varipes アブラコバチ Tochigi E/A 9.5 208.3 A. glycines Yajima & Murai pc
11 Aphidius ervi ervi Kanloop E/A 6.0 197 Acyrthosiphon pisum Campbell et al. 1974 
Vancouva E/A 4.2 230
12 A. ervi pulcher Kanloop E/A 6.1 188 ditto
13 A. smithi Bercley E/A 4.8 172 ditto




Fukuoka ♂E/A 14.9 434.8 Planococcus kraunhiae Teshiba & Tsutsumi pc
♀E/A 13.6 454.5
16 Aphytis yanonensis ヤノネキイロコバチ China origin E/A 10.3 237 Unaspis yanonensis Furuhashi & Nishino 1983
17 Asaphes lucens （hyper para） Kanloop E/A 8.1 2333 Acyrthosiphon pisum Campbell et al. 1974 
18 Athalia japonica ニホンカブラハバチ Kyoto E 8.3 30 Aestivation, 2gen./year Nagasaka 1992
♂ L 6.4
♀ L 5.9
19 A. rosae ruficornis カブラハバチ Kyoto E 10.5 Nagasaka 1992
♂ L 10.3
♀ L 10.7
Hyougo L 10.6 115 Uchidoi et al. 1993
20 A. infumata セグロカブラハバチ Hyougo L 9.8 136.9 Uchidoi et al. 1993
Kyoto E 9.6 Nagasaka 1992
♂ L 10.1
♀ L 9.6
21 Bracon hebetor シマメイガコマユバチ E/A 10.6 185.8 Payne 1934
E/A 12.7 146 35 Aung & Takasu pc
22 Cephalcia isshikii オオアカズヒラタハバチ Hokkaido ♂ P 4.1 208.3 biannual Maetô & Ozaki 1993
♀ P 4.3 198.8





24 Ceranisus menes アザミウマヒメコバチ Shimane P 12.4 128.2 Murai　1994
E/P 10.1 476.2
25 Ceratina　megastigmata クロツヤハナバチ L 10.1 336 Katayama pc
P 12.6 173.8
26 Chrysocharis pentheus Entedonitinae Osaka E 8.6 128.2 Phytomyza ranunculi Sugimoto et al. 1982
P 5.2 161.3
E/A 7.6 273.7
♂E/A 5.6 294.1 Koike & Sugimoto pc
♀E/A 5.8 250
Nara ♂E/A 6.7 256.4 33 Liriomyza trifolii, max rm at 20℃ Hondo et al. 2006
♀E/A 6.8 227.3
27 C. pubicornis プピコルニスヒメコ
バチ 





Baeza et al. 2007 
♂ P 7.8 142.4
♂E/A 7.4 297.4
♀E+L 7.4 148.5
♀ P 7.0 158.4
♀E/A 7.2 307.5
28 Coccobius fulvus ヤノネツヤコバチ China origin ♂E/A 11.6 355.6 Unaspis yanonensis Ogata 1987
♀E/A 11.5 373.1
29 Cocygominus luctuosus マイマイヒラタヒメバチ Hyogo ♂E/A 8.2 294 Lepidoptera pupa Yasuhara & Momoi 1997
♀E/A 7.2 339
Hokkaido ♂E/A 7.0 327
♀E/A 5.9 365
30 Cotesia plutellae コナガサムライコマ
ユバチ
Fukui ♂E/A 10.0 183 Plutella xylostella larva Kojima & Matsushita pc
♀E/A 10.0 189
31 Dendrocerus niger Kanloop E/A 8.1 233 Hyper parasite Campbell et al. 1974 
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32 Diadegma nipponica Sapporo ♂E/A 7.8 271.6 Plutella xylostella larva Yamanaka & Momoi 1993
♀E/A 8.2 271.4
Kobe ♂E/A 7.3 286.5
♀E/A 7.7 283.5






34 Diadromus subtilicornis Kobe ♂E/A 9.0 163.4 30 Plutella xylostella larva Tran & Takasu 2000
♀E/A 9.1 168.1
Morioka ♂E/A 9.5 176.1
♀E/A 8.8 196.5
35 Diaeretiella rapae Berkely E/A 3.5 241 Brevicoryne brassicae Campbell et al. 1974 
Vancouva E/A 4.9 116
Canbbera E/A 7.0 97 Brevicoryne brassicae Hughes 1963（Campbell et al. 1974 ）
Wageninhen E/A 6.5 188 Hafez 1961（Campbell et al. 1974）
36 Diglyphus pusztensis Osaka E 8.2 119 33 Phytomyza ranunculi Sugimoto et al. 1982
P 9.6 63.3
♂E/A 7.9 208.3 Koike & Sugimoto pc
♀E/A 8.9 217.4
37 D. pusztensis Eulophinae Nara ♂E/A 8.6 188.7 33 Liriomyza trifolii, max rm at  25℃ Hondo et al. 2006
♀E/A 8.8 192.3
38 D. isaea イサエアヒメコバチ ♂E/A 12.8 154.6 Chromatomyiz syngenesiae Cheah 1987
♀E/A 12.8 152.4
♂E/A 6.0 172.4 33 Phytomyza ranunculi Sugimoto et al. 1982
♀E/A 8.3 200
E/A 8.6 176.1 Minkenberg 1989
native strain Nara ♂E/A 8.4 172.4 33 Liriomyza trifolii, max rm at 25℃ Hondo et al. 2006
♀E/A 8.5 185.2
introduced strain A company ♂E/A 8.8 169.5 33 Liriomyza trifolii, max rm at 30℃ Hondo et al. 2006
♀E/A 9.1 175.4
Italy ♂E/A 9.5 151.4 32.3 Liriomyza trifolii, Bazzocchi et al. 2003
♀E/A 9.2 161.8 33.3 Liriomyza trifolii, 
♂E/A 9.3 157.4 31 L.huidobrensis 
♀E/A 9.3 165 32.6 L.huidobrensis
39 D. minoeus ♂E/A 7.4 200 30 Phytomyza ranunculi Sugimoto et al. 1982
♀E/A 5.0 250
Nara ♂E/A 7.9 196.1 30 Liriomyza trifolii max rm at 15℃ Hondo et al. 2006
♀E/A 8.4 196.1
40 Encarsia formosa オンシツツヤコバチ E/A 12.4 173.9 Trialeurodes vaporariorum Burnett 1949
41 E. tricolor Spain ♂E/A 9.6 236.4 Trialeurodes vaporariorum Avilla & Copland 1988
♀E/A 8.9 282.2
42 Eurytoma goidanichi ♂E/A 12.5 169.5 Secondary parasitoid of  Kado et al. pc
♀E/A 12.8 185.1 Apanteles glomeratus
43 Eumicrosoma blissae カンシャコバネカメ
ムシタマゴバチ
Okinawa E/A 15.5 235 Cavelerius saccharivorus egg Azuma & Oshiro 1976 （Sadoyama2007）
E/A 13.4 256.4 31 Sadoyama 2007
44 Gonatocerus cicadella Yamaguchi E/A 13.0 171.8 30< Cicadella viridis egg Miura & Yano 1988
45 G. cincticeps
46 Gonatopus sp. Shimane E/A 13.2 413.1 leafhoppers Shima & Kitamura pc
47 Gronotoma micromorpha コガタツヤヤドリタ
マバチ
E/A 11.7 333.3 Liriomyza trifolii Abe & Tahara 2003
PO 18.0 
48 G. cincticeps ♂E/A 10.9 172.4 Nephotettix cincticeps egg Miura 1990b
♀E/A 11.2
Fukuoka E/A 12.1 142.3 30< Sahad 1982
E/A
49 Gryon sp. ホオヅキカメクロタ
マゴバチ
♂E/A 13.2 242.3 Acanthocoris sordidus egg Dasilao & Arakawa pc
♀E/A 13.2 248.1
50 G. japonicum ヘリカメクロタマゴバチ Tsukuba ♂E/A 13.5 200.3 Riptotus clavatus,Cletus punctiger Noda 1993
♀E/A 13.6 209.2
51 G. pennsylvanicum Ishigaki E/A 14.5 224.8 Leptoglossus australis egg Yasuda pc
52 Halticoptera circulus Shizuoka E/A 8.4 330 Liriomyza spp. Saito p.c.
53 Haplogonatopus atratus クロハラカマバチ E/A 11.7 nymphs of leaf- & planthoppers Kitamura 1983
54 Hemiptarsenus varicornis Shizuoka E/A 8.6 150.9 Liriomyza trifolii Saito et al. pc
♂E/A 8.9 138 Liriomyza trifolii Saito et al. 1997
♀E/A 8.5 150
♂E/A 8.2 146 Liriomyza bryoniae
♀E/A 8.4 150
♂E/A 11.7 126.6 35 Liriomyza trifolii, max rm at 30℃ Hondo et al. 2006
♀E/A 11.8 135.1











56 Itoplectis narangae アオムシヒラタヒメ
バチ
E/A 11.0 220 Chilo suppressalis, Naranga 
aenescens
Momoi 1993
57 Lysiphlebus japonica ミカンノアブラバチ ♂E/A 5.2 226.8 25-30 Toxoptera aurantii, T.citricida, Takanashi 1990
♀E/A 6.1 215.6 A.gosipii
58 Marietta carnesi マダラツヤコバチ Fukuoka E 14.9 31.6 secondary parasitoid of Diaspididae Uematsu 1974
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59 Megachile rotundata アルファルファハキ
リバチ
from Canada ♂ PP+P 18.2 194.9 Aichi Agric.Expt.Stn. 1998
♀ PP+P 18.2 228.3
60 Melittobia sp. ♂E/A 12.0 parasitod of wasps and bees Maeta1978（Abe 2010）
♀E/A 13.0 
61 Meteorus pulchricornis Braconidae E+L 9.8 138.8 27 Helicoverpa assulta, H.armigera Nagasaka et al. pc
P 10.0 97
E/A 9.7 239.3
62 Microplitis manilae ハスモンサムライコ
マユバチ
Okinawa E/A 11.5 217.4 Spodoptera litula Ando et al. 2006
63 M. croceipes オオタバコガコマ
ユバチ
Ga,USA ♂E/A 9.9 270.3 30 Helicoverpa/Heliothis Hoang & Takasu 2005
♀E/A 10.7 263.2 Calculated by K,K.
64 Neochrysocharis formosa ハモグリミドリヒメ
コバチ
E/A 12.3 166.7 Liriomyza trifolii, L. sativa Kuwajima & Abe pc
Entedonitinae Kagoshima ♀E/A 9.7 227.3 >37 Liriomyza trifolii, max rm 
at 30℃
Hondo et al. 2006




66 Ooencyrtus nezarae カメムシタマゴトビ
コバチ
E/A 11.3 189 Riptotus clavatus Numata 1993
Wakayama ♂E/A 9.6 224.1 Nezara viridula Kobayashi & Cosenza 1987
♀E/A 9.2 238.4
E/A 9.3 234.4
67 Oomyzus sokolowskii E/A 9.5 265.1 35 Plutella xylostella Wang et al. 1999
68 Opius concolor ♂E/A 11.3 255.9 Bactrocera oleae（T0=10） Loni 1997 
♀E/A 11.8 252 Crovetti et al. 1982
E/A 11.7 258.4
69 Osmia cornifrons マメコバチ ♂ P/A 9.7 397.5 univoltine Hoshikawa pc
♀ P/A 9.9 404.9
70 Paratelenomus minor マルカメクロタマゴバチ Kobe ♀E/A 11.2 204.2 Megacopta punctatissima egg Mizuno & Takasu pc
Fukuoka E/A 11.8 208.3 30 Takagi & Murakami 1997
71 Paracentrobia andoi ウンカタマゴバチ Shimane E/A 13.2 202 Nephotettix cincticeps egg Miura 1990a
Fukuoka E/A 16.3 149.2 Vungsilabutr 1978
72 Pediobius foveolatus h ヒメコバチ1種 Nagano E/A 7.7 296.4 32 Epilachna varivestis Matsumoto et al. pc
73 Pimpla disparis ヒメキアシフシオナ
ガヒメバチ
Hokkaido E/A 8.5 300 Lepidoptera pupa, polyphagaous Kondo & Momoi pc
74 Pnigalio katonis ♂ P/A 8.1 185.2 33 Phytomyza ranunculi Koike & Sugimoto pc
♀ P/A 6.9 208.3
Nara ♂E/A 8.4 192.3 33 Liriomyza trifolii, max rm at 25℃ Hondo et al. 2006
♀E/A 8.1 204.1
75 Pteromatus puparum アオムシコバチ Fukuoka E/A 12.2 213.7 Pieris rapae curcivora, P.brassicae Takagi 1976
76 Tamarixia radiata Taiwan E/A 11.0 165 Diaphorina citri Chien & Chu 1993
77 Telenomus nawai クロタマゴバチの1種 E/A 14.3 144.9 Spodoptera litra Fukuda & Wakamura pc
78 T. normideae Brasil ♂E/A 11.2 179.2 Euschistus heros egg Kobayashi & Cosenza 1987
♀E/A 11.4 185.8
E/A 11.4 183.3
79 T. triptus ♂E/A 13.0 138.6 Piezodorus hybneri Icuma & Hirose 1996
♀E/A 12.5 154.5
♂E/A 11.7 174.6 Eysarcoris guttiger
♀E/A 11.5 187.1
80 Torymus sinensis チュウゴクオナガコバチ E 7.0 41.6 Dryocosmus kuriphilus Piao & Moriya 1992
♂ L 7.0 33.2 25 Dryocosmus kuriphilus Shiga pc
♀ L 6.6 33.9 Post aestivation larvae
♂ P 7.4 128.2
♀ P 7.6 136.2
81 Trichogramma chilonis ズイムシキイロタマ
ゴバチ
E/A 11.0 155.9 P. xylostella, P. rapae, 
Autographa nigrisigna
Li et al. 1983
E/A 11.3 104 Loguminivora glycinivorella Hirai 1987
E/A 14.3 84.3 30 Mamestra brassicae Mochida pc
from Taiwan ♂E/A 9.5 141.4 Plutella xylostella Miura & Kobayashi 1993
♀E/A 8.7 152.7
82 T. dendrolimi キイロタマゴバチ E/A 10.3 161.4 Ostrinia furnacalis Li et al. 1983
E/A 10.2 very wide host range Hara pc
Shimane E/A 11.2 32 Hosoda pc
E/A 9.6 156 Hirai pc
Shizuoka ♂E/A 11.5 119 32 Adoxophyes honmai Ishijima et al. 2008 
♀E/A 11.7 120.5
♂E/A 11.7 116.3 Homona magnanima
♀E/A 11.7 114.9
83 T. evabescebs ヨトウタマゴバチ Portugal E/A 13.5 Helicoverpa armigera Bourarach &  Hawlitzky 1989
E/A 11.3 128.7 Li et al. 1983
E/A 10.3 139.9 Hirai pc
Shimane E/A 11.0 Hosoda pc
84 T. japnicum ズイムシアカタマゴバチ E/A 11.1 134.3 Chilo suppressalis,Naranga 
aenescens
Parnara guttata guttata egg
Li et al. 1983
85 T. lutea S. Africa E/A 13.5 Helicoverpa armigera egg Bourarach & Hawlitzky 1989
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86 T. ostrinidae アワノメイガタマゴバチ E/A 11.4 13.4 Ostrinia furnacalis Li et al. 1983
E/A 10.7 163.1 Hirai pc
87 Trissolcus basalis Brasil E/A 13.0 189 Nezara viridula Powell et al. 1981
Brasil ♂E/A 12.6 147 N. viridula Kobayashi & Cosenza 1987
♀E/A 11.7 176.6
E/A 11.8 170.1
88 T. itoi Kochi ♂E/A 12.3 180.9 Halyomorpha halys egg Arakawa & Namura 2002
♀E/A 11.6 208.5
89 T. mitsukurii ミツクリクロタマゴバチ Kochi ♂E/A 11.7 191.2 Halyomorpha halys egg Arakawa & Namura 2002
♀E/A 11.8 205.5
Wakayama ♂E/A 12.2 145.9 Nezara viridula Kobayashi & Cosenza 1987
♀E/A 11.5 165.8
E/A 12.3 149.4
90 T. plautiae チャバネクロタマゴ
バチ
Kochi ♂E/A 9.8 230 Halyomorpha halys egg Arakawa & Namura 2002
♀E/A 10.8 237.4
Tsukuba ♂E/A 12.0 142.9 Plautia crossota stali Adachi & Yanase pc
♀E/A 12.4 163.9
Tsukuba ♂E/A 12.3 145.7 Plautia crossota stali Toyama & Mishiro 2010
♀E/A 12.4 171.8
91 Ventria canescens E/A 11.4 358.8 Ephestia kuehniella egg Ahmad 1936
Japan ♀E/A 13.3 303 Ephestia kuehniella egg Nakahara & Iwabuchi 2000
29桐谷圭治：日本産昆虫、ダニの発育零点と有効積算温度定数：第２版
チョウ目：Lepidoptera
Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
 1 Acantholeucania loreyi クサシロキヨトウ E 10.5 78.4 non diapause, Lowest T0 at larva Hirai 1975 








 3 Acrobasis pyrivorella ナシマダラメイガ Kanagawa E 10.6 105.2 30 larval diapause Shinkaji 1967
P 13.4 116.9
 4 Acrolepiopsis sapporensis ネギコガ Kagoshima E 7.8 80.6 Kagoshima Agr.Expt.Stn. pc
L 4.7 208.6
P 6.3 158.5
 5 Adoxophyes orana fasciataリンゴコカクモンハ
マキ
Aomori E 9.8 103 Ishiguri 2010
Aomori E 8.9 101.5 Shirasaki & Yamada 1984
Hokkaido E 6.9 116.2 Oku 1970（Shirasaki & Yamada 1984）
L 8.3 299.2
P 7.4 113.1
 6 A. honmai チャノコカクモンハ
マキ
Shizuoka E 9.7 104.6 30 Sato pc
L 8.6 268.3
P 10.2 98.2
Kagoshima E 9.7 106 Sato pc
L 8.8 260
P 10.2 98
Tokyo E 9.8 104.1 Nabeta et al. 2005
L 9.3 232.6
P 11.5 76.3
 7 A. dubia ウスコカクモンハマキOkinawa E 9.1 119.1 Nabeta et al. 2005
L 8.5 285.1
P 9.2 116




 9 Agrius　convolvuli エビガラスズメ E/P 12.2 555.6 Nakagawa pc
10 Agrotis ipsilon タマナヤガ E/A 10.7 524.1 non diapause Hasegawa & Chiba 1969
E 11.3 56.5 Omori & Hasegawa 1968 （Hasegawa & Chiba 1969）
L 5.6 387.3
P 9.0 198
11 A. segetum カブラヤガ Iwate E 11.0 78.7 non diapause, Larval period 




nodiap L 4.2 589 Hasegawa & Chiba 1969




13 Amphipoea ussuriensis ショウブヨトウ Hokkaido E 8.5 69.4 Univoltine, overwinter in egg Tsutsui et al. 1985
14 Amphipyra livida カラスヨトウ Mie L 7.5 434.7




15 Archips insulanus チビカクモンハマキ Okinawa E 9.6 110.1 27 non diapause Sato et al. pc
L 8.8 272.8
P 8.9 123
16 Argyreus hyperbius ツマグロヒョウモン E 11.5 72.6 Ito 2001
L 9.7 282.4
P 9.5 128.1
17 Autographa gamma ガンマキンウワバ Hokkaido E 7.6 62.3 non diapause, overwinter 





18 A. nigrisigna タマナギンウワバ Tokyo E 8.0 66.7 non diapause Ichinose & Shibuya 1959
L 8.5 223.6
P 12.2 101.8
19 Balataea funeralis タケノホソクロバ Osaka E 6.5 150 3gen./year.overwinter at 
diapaused PP.




20 Bombyx mori カイコガ ♂ L 10.6 275 Sudo et al. 1999
♀ L 10.2 286.9
♂ P 7.8 average values of 11races  Higuch 1998
♀ P 7.4 average values of 11races
21 Bucculatrix pyrivorella ナシチビガ Chiba nodiap P 10.0 150 Shimizu & Numata 1973
diapaus P 9.6 156
E/P 11.6 303
E/A 11.5 455





22 Caloptilia theivora チャノホソガ Miyazaki E 12.3 29 Furuno 1982
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L 4.2 292
P 9.4 203




L 9.4 270.3 Kim et al. 2001（Ishiguri & Toyoshima 2008）
E 11.2 93 Kawashima 2008（Ishiguri & 
Toyoshima 2008）
L 9.6 269.6 boring to emerge from fruit




China E 10.0 Dou et al. 1995
overwint. L 9.6 
post wint. L 4.3 
P 9.5 
E/A 9.7 
24 Celaena leucostigma ショウブオオヨトウ Hokkaido E 6.9 86.1 univoltine, overwinter at egg Tsutsui et al. 1985
25 Chilades pandava クロマダラソテツシ
ジミ








Takada Niigata overwint. L 11.2 734.2 35 Kanno 1982
1st gen. L 7.6 607.2 34
Yanagata （Syonai）E/A 10.1 367.5 Kamano 1973
Saitama （Saigoku）E/A 15.2 317.3
Fukuoka （Saigoku）E/A 15.9 174.5






Shizuoka （Saigoku）E 11.3 85.6 35.6 100％ RH Doke 1936
E 10.7 101.1 90-95％ RH
E 11.0 94.6 70-76％ RH
♂ P 8.5 178.4 38.6
♀ P 8.5 172.5
Kochi （3gen.type）E 10.2 74.6 Nozato 1987
L 9.6 588.2
P 10.3 103.1
Taiwan Hsilo E 8.9 124 Compared to Jap. strain, Taiwan 
has lower T0 with large K
Tsumuki et al. 1994
（23.8N） L 9.2 521
♂ P 10.4 111
♀ P 10.5 103
E/A 9.3 859
Tounan 23.7NL 9.5 496
Pinton 22.7N L 9.7 413
27 Cnaphalocrocis medinalis コブノメイガ China E 11.5 68.2 Collected at 3 localities  
of 22.5-32.3N in China
Chang & Wu 1988
L 11.0 260.1
♂ P 13.2 107.8
♀ P 13.8 94.6
E/A 11.2 497.3

















Yamaguchi E 12.9 49 Yoneda pc
L 12.5 250
P 14.1 87
28 Conogethes punctiferalis モモノゴマダラノメ
イガ
E 11.5 72.6 Fruit tree type Shinkaji & Oho 1970
P 13.2 161
L1/A 10.6 544.8
E 13.1 72.6 Coniferous type
P 11.8 161
L1/A 9.2 544.8
29 Cossus insularis ヒメボクトウ Tokushima E/A 15.6 179 fruit tree pest Nakanisi & Kaneta pc 
30 Cynthia cardui ヒメアカタテハ Chiba E/A 10.8 295 Matsui & Matsui pc
31 Danaus chrysippus カバマダラ Australia E/A 13.4 320 Zalucki 1982
32 D. plexippus オオカバマダラ Australia E/A 11.5 Zalucki 1982
33 Dendrolimus spectabilis マツカレハ Tokyo/Ibaraki E 10.0 135 Yamada 1971
31桐谷圭治：日本産昆虫、ダニの発育零点と有効積算温度定数：第２版
Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
diapaus. L 7.0 
nondiap. L 6.0 
post wint. L 4.9 440
P 7.0 345 100％ RH
P 5.9 90-95％ RH
Gyeonggi, Korea >4th instar L 7.6 Choi et al. 2011
P 12.5 
E/A 8.3 1236 32
34 Diaphania indica ワタヘリクロノメイガ Okinawa E/A 13.5 294.1 Kinjo & Arakaki 2002
35 Elophila turbata ヒメマダラミズメイガ Kyoto L+P 13.3 Kamimura & Yoshiyasu pc
36 Endotricha flavofascialis キオビトガリメイガ Yamaguchi E 12.1 77.6 Izumi et al. pc




post wint. L/A 14.7 195.8
38 Epinotia granitalis ヒノキカワモグリガ Kumamoto E 9.0 140 28 Kitajima & Miyajima 2003
39 Erionota torus バナナセセリ Okinawa E 2.9 205 30 Higa, Ginoza & Zakimi 1979
L 11.4 348
P 14.1 172
40 Eterusia aedea okinawanaオキナワルリチラシOkinawa L 6.0 Miyata & Ohwada pc
PP 8.0 
41 Etiella zinckenella シロイチモジマダラ
メイガ
E/A 14.6 371.7 Naito 1979
E 13.9 67.9 Naito 1961
♂ L 15.1 166.5
♀ L 14.9 168.1
♂ P 14.6 147.1
♀ P 15.0 135.7
Niigata L/A 14.6 312.5 mean value of 3 year study 
for over wintering larvae
Hattori 1985
P 14.7 265.8
42 Glyphodes perspectalis ツゲノメイガ Summer gen E 11.6 55 No difference among populations 
from Miyazaki, Fukuoka, Kochi, 
Sukumo, Tokyo and Chiba






overwint. L 10.1 238.1
P 10.9 142




44 Grapholita molesta ナシヒメシンクイ E/A 11.1 383.7 Tanaka & Yabuki 1978
45 G. dimorpha スモモヒメシンクイ Yamanasi E 7.9 76.2 reared onPrunus salicina Murakami pc
♂E/A 7.6 457.7
♀E/A 7.4 469.3
E 8.8 88.2 reared on apple 
♂E/A 6.5 473.5
♀E/A 7.3 455.2
46 Helicoverpa armigera オオタバコガ Kagoshima E 9.2 47.8 pupal diapause Kamiwada pc
L 11.0 184.1 All 3 populations show the 
highest T0 in pupal stage.P 11.7 203.5
E/A 11.2 434.5
Okayama E 10.8 45.5 Qureshi et al. 1999
L 13.6 200
P 14.6 142.9
Kumamoto E 10.5 51 32.5 Jallow & Matsumura 2001
L 11.3 215.1
P 13.8 151.8








48 Heliothis maritima ツメクサガ Hokkaido E 7.7 64.7 bivoltine, overwinter as 
diapaused pupa
Kanehira & Okuyama 2006
L 10.4 271.9
P 10.2 168.7 30 pupation rate decreased to 30％
E/A 10.1 505.5 at 30℃ compared to 60％ at 25℃ .
49 Hellula undalis ハイマダラノメイガ E 12.5 37 non diapause Tanaka & Tanimoto 1979
L 13.1 152 resident type 
（Shirai  & Kamamoto 1991）
P 11.4 87
E/PO 12.3 303.3




51 Homona magnanima チャハマキ Tokyo E 9.6 106.6 non diapause Mao & Kunimi 1990
L 9.9 260
P 9.9 101.9
Kagoshima E 10.7 92 Sakamaki & Ikeda pc
L 12.3 303
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P 10.2 106.2
E/A 11.2 523.6





53 Hyphantria cunea アメリカシロヒトリ Kobe 3gen.type E/A 11.1 617.9 No difference between 2 
and 3 gen. types
Gomi pc
2gen.type E/A 11.2 666.7




E/A 10.0 690 Gomi 1993








Urawa （3 gen.type）L 10.1 410.1 No difference between 2 
and 3 gen. types
Gomi et al. 2003
P 12.2 157.3
Akita （2 gen.type）L 10.1 436.7
P 12.1 160
Fukui E 12.7 105.5 shifted from 2 to 3 generation type




Louisiana,US E/A 11.5 636.2 Kawabata et al. pc
54 Ivela auripes キアシドクガ Ishikawa L 9.0 269.2 30 univoltine, K value was ♂〈♀ Togashi & Kodani 1990
P 9.9 86.8
55 Junonia orithya orithya アオタテハモドキ Okinawa L 13.7 208.3 Hirai et al. 2011 
P 13.4 99
56 Leguminivora glycinivorella マメシンクイガ Aomori E 10.8 101.8
L 8.7 213.7 Fujimura pc
overwint. L/A 4.9 1091.5
57 Leptalina unicolor ギンイチモンジセセリ p 12.1 242 Inoue pc








59 Leucoma candida ブチヒゲヤナギドクガ 10.0 univoltine Kuwana 1986
overwint. L/A 4.9 1091.5 Kiritani 1986
60 Lymantria albescens シロシタマイマイ Okinawa ♂ L 9.4 594.8 30 Tsukagoshi & Higashiura 2009
♂ P 11.0 187.6
♂E/A 9.9 780.8
♀ L（6th instar）8.1 681.9
♀ P 11.7 154.2
♀E/A 9.1 826.5
♀ L（7th inst.）9.1 736.5
♀ P 12.2 146.2
♀E/A 9.9 872.2
61 L. dispar マイマイガ E 5.0 univoltine, overwinter as egg Higashiura 1989
E 2.5 Furuta 1973
L1/L5 7.8 
4 localities L+P 7.8-9.9 591-911 Kobe,Chiba,Hachinohe, 
Tomakomai
Iwaizumi pc
62 L. xylina マエグロマイマイ Okinawa ♂ L 11.0 546.2 30 Tsukagoshi & Higashiura 2009
♂ P 11.0 179.3
♂E/A 11.0 731.8
♀L（6th instar）10.7 565.2
♀ P 9.3 189.1
♀E/A 10.4 756.3
♀ L（7th inst.）7.3 932.4
♀ P 11.7 141.7
♀E/A 8.4 1053.8
63 Lyonetia clerkella モモハモグリガ Toyama E 8.5 76.6 Confirmed by 3replications that 










G1-3,E/A 8.5 330 Sato pc
64 Mamestra brassicae ヨトウガ E 8.6 58.3 30 Kikuchi pc
P 250-285 pupal diapause（Hama 1989） Hashimoto 1993




Species name Japanese name Locality Stage T0 K Heat stress Remark Reference








68 Narathura bazalus ムラサキツバメ Ibaraki long day E 11.0 54.7 inacurate for egg due to 
small no.used

















69 Neozephyrus japonicus ミドリシジミ Saitama L 10.2 314.5 Emura & Negishi pc
P 10.2 152.5
70 Notarcha derogata ワタノメイガ Miyazaki E/A 14.0 315 30 4gen/year, overwint. as 
diap. prepupa
Uematsu 1986
71 Oidaematophorus lienigianus ヨモギトリバ Yamaguchi E 5.9 112.3 30 overwinter at 3-4th instar 
larva no development of 
young laravae at 30℃




72 Oraesia emarginata ヒメエグリバ Ehime E 12.9 44.2 overwinter as diapaused 
mature larva Adult feeding 
starts at 11℃ < 






73 Orgyia thyellina ヒメシロモンドクガ Kanagawa E in diapause 10.2 170.1 Sato 1977
E 12.8 90.2
♂ L 7.4 400.9
♀ L 8.0 455.8
♂ P 10.0 143
♀ P 9.8 113.9
E/A 10.1 655.2
PO 14.8 19.4
Nagano,Iida E in diapause 10.1 159.4
E 12.9 93.4
♂ L 6.9 399.6
♀ L 8.2 434.1
♂ P 9.2 138.5
♀ P 9.8 112
E/A 10.4 623
PO 13.3 17.4
74 Ostrinia furnacalis アワノメイガ E 12.9 51 ref.O. nubilalis （10℃ 726dd） 




Iwate.Kitagao post overwit. L10.0 309.6 Suzuki & Yoshida pc
P 11.2 123.9
Iwate,Karumepost overwit. L10.3 304
P 11.1 122
75 O. scapulalis フキノメイガ Iwate E 9.0 99 1-3 generations/year. Iimura 1993
L 11.4 351
P 12.2 121
76 Pandemis heparana トビハマキ Nagano E 6.5 145.3 bivoltine, apple pest Yoshizawa et al. pc
L+P 5.3 757.6
77 Papilio helenus nicconicolens モンキアゲハ Kochi E 9.5 66.7 Nozato & Nakagawa 1989
78 P. machaon hippocrates キアゲハ Kochi E 9.7 62.1 Nozato & Nakagawa 1988
79 P. memnon ナガサキアゲハ Osaka　 E 10.0 75.2 no difference between 
Osaka and Amami in T0




Tokyo L（include PP）7.7 438 Hashimoto, K. pc 








81 P. xuthus アゲハ Kochi  E 10.2 71.4 Nozato & Nakagawa 1987
Fukuoka ♂ L 5.8 387.6 Tsubaki 1977
♀ L 1.5 584.8
♂ P 12.6 130.2
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♀ P 11.3 152.4
♂E/A 7.6 628.9
♀E/A 6.6 694.4
82 Parantica sita アサギマダラ Osaka　 E 7.8 85.7 25< Hirai & Ishii pc
L 6.5 226.8
P 4.2 208.3




Nara P 7.4 192.7 Kume pc
83 Paranara guttata イチモンジセセリ Okayama E/A 10.3 493 Nakasuji pc




84 Peridroma saucia ニセタマナヤガ Ohio E 5.6 89 29.4 no difference between 
 the sexes












E/A 10.8 333.1 Miyake pc
86 Pelopidas jansonis ミヤマチャバネセセリ Ibaraki P 13.3 157.6 After diapause termination of Inoue 2009
P 13.0 164.8 overwintering pupae








Morioka ♂E/A 6.9 425.6 Summer gener. 
♀E/A 7.1 432.5
Susaka ♂E/A 7.6 404.4 Summer gener. 
♀E/A 7.7 403.5
Amaki ♂E/A 8.1 356.6 Summer gener. 
♀E/A 8.2 372.1
Morioka E 5.5 101.7 1st generation




89 Pieris brassicae オオモンシロチョウ Hokkaido E/A 7.0 286 Hashimoto & Hachiya pc




Spain L 9.3 185.2 Spieth 2002
P 7.7 181.8
E/A 7.1 476
90 P. rapae モンシロチョウ Ishigaki L 8.5 188.7 Hashimoto 2002
P 8.5 113.6
L 10.5 174 Gilbert 1984
Miyazaki E 10.0 Matsuzawa 1954 （Matsuzawa 1958）
L 10.0 
P 7.5 
Kagawa E 10.0 Matsuzawa 1958
L 8.2 204.1
P 11.2 99
Tokyo E 11.8 Shimoizumi & Mishima pc
L 9.0 
P 10.4 






92 Plutella xylostella コナガ Japan E/A 9.2 294.1 max. rm at 29℃ Sarnthoy et al. 1989
Thai （Petchaburi） E/A 9.9 294.1
Aichi E 7.6 44.8 30 non diapause Nakagome & Kato 1982
L 7.9 147.7
P 9.1 83.4
E/A 8.5 274 Yamada & Kawasaki 1983
Sapporo E+L 7.3 No geographical cline in T0 Umeya & Yamada 1973
P 8.2 Optimum temp. for flight  






Kagoshima E+L 6.7 
P 9.8 
E/A 7.5 294
Jawa （Malang）E+L 6.4 
35桐谷圭治：日本産昆虫、ダニの発育零点と有効積算温度定数：第２版
Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
P 8.9 
E/A 8.6 250
Miyazaki ♂E 9.5 48.1 Develop. duration ♀ <♂ Uematsu & Morikawa 1997
♂ L 9.7 122.7
♂ P 9.5 
♂E/A 9.6 242.1
♀E 10.3 45.1
♀ L 10.0 120.1
♀ P 9.6 
♀E/A 9.6 233.6
Wakayama E 8.4 50 30 Rates of pupation & emergence 
decreased greatly at 30℃ , but 
not for develop. duration.








 94 Pryeria sinica ミノウスバ Fukuoka L 6.0 393 hibernation:egg, aestivation:pupa 
（Tamura 1998）
Shiotsu & Arakawa 1982
E/P 3.8 622.3
4.9 









 97 Quadricalcarifera punctatella ブナアオシャチホコ L1-2 8.5 25 Kamata & Igarashi 1995




E/A 15.0 Islam & Catling 1991
 99 Scolitantides orion ジョウザンシジミ E 12.1 58.7 Koda & Nakamura p.c.
L 16.5 88
100 Sericinus montela ホソオチョウ Kanagawa E+L 12.0 Pupal diapause Tani 2002
E/A 386




102 Shijimiaeoides divinus barine オオルリシジミ Nagano E 9.6 82.6 30 no hatchlings at 35℃ Koda & Nakamura 2010
L 10.7 306.8
P 9.4 326.7 non-diapause pupa
♂E/A 8.8 459.1 Nakamura et al. 2008
♀E/A 9.4 483.7












104 S. depravata スジキリヨトウ Chiba　 E+L 11.0 380 30 no oviposition at 30℃. Fujiie 1998
E/A 11.0 500
11.0 





E/E 10.3 628 Murata et al. 1998 
E 10.4 47.4 Okamoto & Okada 1968
L 9.4 277.8
P 11.7 144.9
Korea E 6.1 80.6 mean value obtained by  
rearing on four different diets.
Bae et al. 1997
L 10.9 340.6














Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
106 Tetramoera schistaceana カンシャシンクイハ
マキ
Okinawa P 13.5 Azuma 1977




108 Thysanoplusia（Trichoplusia） キクキンウワバ Chiba　 E/A 9.4 690 33 non diapause Koyama & Nomura pc





109 Tinea translucens イガ Kyoto E 10.0 122.8 32.5 Kawahara 1959
L 15.0 610.1
110 Trichoplusia ni イラクサギンウワバ E/A 10.1 380.7 Ito & Nomura pc
111 Udea testacea クロモンキノメイガ E 6.8 92.3 Yamada 1977
P 8.3 122
E/A 8.0 480
112 Xestia c-nigrum シロモンヤガ Memuro （Hokkaido）E 7.5 90 30 overwint. as non diapause 
larva, univoltine
Oku & Kobayashi 1985
L 8.0 370
P 8.5 215
Iwate （bivoltine）E 7.5 90 bivoltine
L 8.0 420 K value: univol.>bivol.
P 7.5 225
Iwate （univoltine）E 7.5 100 univoltine
L 8.0 500
P 7.5 280
Tokachi （Hokkaido）L＊ 6.3 186.4 ＊Post overwintered larvae Tsutsui & Hayakawa 1991
P 7.4 226.3






Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
 1 Frankliniella intonsa ヒラズハナアザミウマ E 10.2 41.1 Ishii & Murai 1982
L/A 9.4 105.9 Murai 1989a
E 11.5 35.7
L/A 10.7 89.5
E/A 12.0 135.1 Murai 1988
Sapporo E 12.2 35.7 Diapause in adult Murai 1988
L/A 10.9 89.5 No signific.differenc in T0 
among 5 local populationsPO 13.2 27.2
Tsukuba E 12.1 38.8
L/A 12.2 36.2
Izumo,Shimane E 12.0 37.6
L/A 11.0 99.1
PO 13.6 23.4
Kinnjo, Shimane E 12.2 34.7
L/A 10.6 101.1
PO 14.2 22.7
Sadohara, Miyazaki E 11.9 38.6
L/A 11.3 85.5
PO 14.4 17.3
Shizuoka E/A 9.5 193.2 35 Katayama 1996
Calif. US E/A 11.6 175.4 35 Robb 1989 （Katayama 1996）
 2 F. occidentalis ミカンキイロアザミ
ウマ
Calif. US E/A 9.4 238.2 able to diapause Bryan & Smith 1956
E/A 7.9 268 McDonald et al. 1998
Shizuoka E 9.3 50.3 invaded in 1990 Tatara et al. pc
L 9.0 90.3 Polyphagous, non diapause.
toleranat to low temp.
This sp.can overwinter only 
in relative mild winter or 
artificial conditions
（Tsumuki et al. 2007）
P 9.8 66.7




Hiroshima ♂ L 7.2 101 fed on chrysantemum Ota & Kobayashi pc
♀ L 7.4 109
♂ P 11.3 46.2
♀ P 11.3 45.8
 3 Franklinothrips vespiformis アリガタシマアザミ
ウマ




 4 Gynaikothrips uzeli ガジュマルクダアザ
ミウマ
E/A 9.9 94.5 Saito & Ikeda 1985
 5 Haplothrips chinensis シナクダアザミウマ E/A 8.8 323.1 30 Kakimoto & Akimine pc
 6 Microcephalothrips abdominalis コスモスアザミウマKyoto winged E/A 5.6 243 Nakao 1999









 9 Scirtothrips dorsalis チャノキイロアザミ
ウマ
Shizuoka E 10.1 33 Tatara 1994
L/A 9.3 
E/A 9.7 265
Osaka E 9.5 119 Shibao 1996
L/A 7.7 181.8
E/A 8.5 294.1
10 Scolothrips takahashii ハダニアザミウマ E/A 11.2 109.7 Yano pc
Ibaraki L/A 13.3 72 Fukazawa et al. pc
E/E 12.4 169.5
L/A 13.2 Nakagawa 1988
11 Thrips hawaiiensis ハナアザミウマ E 10.2 31.5 non diapause Murai 1989a
L/A 9.7 100 Murai 1989b
E/A 10.4 153.8 Murai 2001a
12 T. palmi ミナミキイロアザミ
ウマ
E 11.3 72.8 non diapause （Kawai 1986） Kawai 1986
L 11.5 67.7 not able to overwint. outdoors 
except in Nansei Is.PP/P 11.7 48.3
E/A 11.6 189.1
E 9.5 94.5 30 No. eggs deposited was 
reduced greatly at 30℃ but 
duration was not affected.




13 T. setosus ダイズウスイロアザ
ミウマ




E 10.0 72.5 adult diapause Murai 1989a
L/A 8.1 153.8
14 T. tabaci ネギアザミウマ E 6.9 87 Thelytokous, having diapause Murai 1989a
L/A 9.8 137






Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
 1 Anechura harmandi コブハサミムシ Shiga E/A 4.3 730 univoltine, overwint. as adult Kono pc
Aomori L 7.0 Terada 1993
 2 Blattella germanica チャバネゴキブリ Nagoya L 15.9 526 35< Nakamura 1984
 3 Chrysopa oculata Manitoba,Canada E/A 11.4 394 Tauber et al. 1987
Yakima,Washington E/A 11.8 388
Ithaka, NY E/A 10.8 447
GasdenFlorida E/A 10.9 443
Koauira, Mexico E/A 10.2 472




 5 Chrysoperla carnea ニッポンクサカゲロ
ウ






Kochi ♂E/A 12.3 274 27.5 Nakahira & Arakawa pc
♀E/A 11.2 318.3
 6 C. nipponensis ヤマトクサカゲロウKochi E 9.0 83.8 Nakahira et al. 2005
♂ L 9.8 130.7
♀ L 9.4 140.5
♂Coccon 8.5 171.8 30
♀Cocoon 8.1 180.1
 7 Conocephalus japonicus コバネササキリ E/A 12.8 Ishiguri pc
 8 Elenchus japonicus エダヒゲネジレバネ Matsue 3-5th inst.L 12.7 Sogatella furcifera host Maeta et al. 2007
 9 Eobiana engelhardti subtropica  ヒメギス Aomori E 8.5 27.5 Higaki & Ando 2002
Osaka E 8.0 
10 Goera japonica ニンギョウトビケラ E/A 4.2 Aoyagi pc




12 Hydropsyche ulmeri ウルマシマトビケラ E 7.8 138 Shibata 1975
L 9.4 379
P （Cocoon） 9.4 97
PO 11.2 46
13 Isotoma （Desoria） trispinata トビムシ目 E 7.8 91 30 Tanaka 1970
L 7.3 150.7
E/E 6.7 595.2
14 Libellula angelina ベッコウトンボ Kagoshima E 11.6 218 Nakagami et al. pc
L 11.9 1235 overwint as final stage larva
15 Locusta migratoria トノサマバッタ Hirosaki E 14.7 140 Ando 1993
Tsukuba E 16.4 136 post diapause egg Tanaka pc
Kyoto E 16.4 227 37 non diapause egg Tanaka 1994
16 Mallada desjardinsi カオマダラクサカゲ
ロウ
Kochi E 8.1 80.5 Nakahira et al. 2005
♂ L 11.4 106.3
♀ L 11.1 110.7
♂Coccon 8.0 213.5
♀Cocoon 8.3 214
17 Metrioptera japonica イブキヒメギス Hirosaki ♀ L 14.7 464.3 max.performance at 30℃
one gen./2years or more
Higaki & Ando 2002
18 Micromus angulatus コチャバネヒメカゲロウ Kyoto L/A 11.0 232 Sato & Tanaka pc.
19 M. multipunctatus ホリバヒメカゲロウ Kyoto L/A 6.2 404 Sato & Tanaka pc.
20 M. numerosus チャバネヒメカゲロウ Kyoto L/A 8.5 328 Sato & Tanaka pc.
21 Onychiurus （Protaphorura）sp トビムシ目 E 5.5 254.8 30 Tanaka 1970
L 3.1 553.1
E/E 0.0 1650.2
22 Oxya yezoensis コバネイナゴ E 13.9 213 Ando 1993
E ca.15.0 Yokoyama 1992
23 Opisoplatia orientalis サツマゴキブリ Hachijo Is L 15.6 1113.9 6 instar type Chu & Tanaka pc
15.6 1362.1 7 instar type
PO 11.7 1085.3
24 Pantala flavescens ウスバキトンボ Osaka E 14.1 71 Iwata et al. 2009
L 12.6 709
E/A
25 Periplaneta americana ワモンゴキブリ L 13.6 2380 non diapause （Kano & 
Shinonaga 1997）
Nakamura 1984
26 P. australasiae コワモンゴキブリ L 13.0 2380 subtropical Nakamura 1984
27 P. brunnea トビイロゴキブリ L 20.2 1190 Nakamura 1984
28 P. fuliginosa クロゴキブリ L 16.7 1587 Nakamura 1984
29 P. japonica ヤマトゴキブリ L2 9.1 having diapause Tanaka pc
L3 10.5 
L5 11.1 
Lfinal stage 12.2 
30 Sympetrum frequens アキアカネ E 10.0 Ueda 1993
31 Truljalia　hibinonis アオマツムシ Gifu L 10.0 1300 Takeda 1985
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ダニ類：mites
Species name Japanese name Locality Stage T0 K Heat stress Remark Reference






 2 Aculops lycopersici トマトサビダニ E 9.3 47.8 30 Haque & Kawai 2003
N 11.4 35.3
E/A 10.5 81.2
 3 A. pelekassi ミカンサビダニ E 10.7 69.4 Seki 1979
young L 10.0 54.3
E/A 10.6 119.2
E/E 11.2 142.9
 4 Aculus fockeui モモサビダニ Okayama E/A 8.8 123.7 Kondo 2001






 6 A. womersleyi ケナガカブリダニ Hiroshima E 11.7 29.6 adult diapause Hamamura 1986
Immature A 12.6 37.9
E/A 12.6 67.6
Chiba E 12.7 29.6 34 Kadono et al. 1975
L 9.1 16.1
young L 12.5 36.1
E/A 13.4 91.8





Aomori ♀E/A 13.8 54.3 Kishimoto & Takafuji 1997
♀ PO 13.2 19.7
Kyoto ♀E/A 12.8 61.2
♀ PO 12.2 21.2
Okinawa,Naha ♀E/A 13.3 57.5
Korea E/A 8.8 111.6 Kwon et al. 1998
 7 A. fallacis ファラシスカブリダニ Korea E/A 10.7 86 Kwon et al. 1998
China E/A 10.9 94 Bao & Gu 1996
 8 Eotetranychus populi ポプラハダニ 山東省、China E 8.8 100 Sun et al. 1996
E/A 8.7 218.2
 9 E. smithi スミスハダニ E 15.4 45 Ashihara 2001
L/A 14.0 62.7
10 E. uncatus クルミハダニ E 10.8 63.5 Gotoh 1984




12 Gynaeseius liturivorus キイカブリダニ ♂E/A 8.9 66.1 Frankliniella occidentalis Motizuki pc
♀E/A 8.8 63.7
E/E 7.3 113.4
13 Homeopronematus anconaii トマトツメナシコハ
リダニ
Mie ♂E 14.2 49.8 Prey on Aculops lycopersici Kawai pc
♀E 14.6 47.4
♂ L/A 13.7 69
♀ L/A 13.8 69
E/E 14.1 129.9
14 Oligonychus ununguis トドマツノハダニ Kanagawa E 10.8 89 30 Shinkaji 1975;1976
L 11.4 74
L+PO 11.1 97.9
15 O. cof feae マンゴーツメハダニOkinawa 10.2 200 First record in house in 1996 Gotoh 2008
10.0 212.8 in Okinawa
E/E 10.9 231.6
16 Panonychus citri ミカンハダニ Hiroshima E 9.2 98.6 fed on citrus Uchida 1982
E/PO 9.0 210.5
♂E/A 9.1 187.2
Tottori E 7.4 123
E/A 8.2 217 Yasuda 1982
China E 8.2 107.9 Yibin et al. 1989
♂ L 8.7 73.9
♀ L 8.8 76.8
17 P. mori クワオオハダニ Tottori E 8.9 113.5 fed on pear Uchida 1982
E/PO 9.2 231.5
♂E/A 9.4 191.5
E 7.3 123.5 Yasuda 1982
18 P. ulmi リンゴハダニ E 9.0 87.7 Mori 1957
19 Penthaleus major ムギダニ Shimane E -1.7 117 20 no hatching at 20℃ Itagaki pc
E/A -0.8 345.3
20 Phytoseiulus persimilis チリカブリダニ E 11.6 28.7 32.5 Hamamura et al. 1976
E/A 11.6 65.8
immatur.A 11.7 36.7
E 12.0 28.2 predation threshold: 9℃ Kadono et al. 1975
L 12.9 7 （Ashihara et al. 1976）
young L 11.3 29.3
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Species name Japanese name Locality Stage T0 K Heat stress Remark Reference
E/A 11.9 71.5
21 Rhizoglyphus echinopus ネダニ E/A 5.7 224.4 Tomonaga 1963
22 Sasanychus akitanus ミドリハダニ E 12.9 526 Gotoh 1984
23 Tarsonemus bilobatus スジブトホコリダニ Kochi 11.6 62.5 fungi feeder Yamashita pc
24 Tetranychus cinnabarinus ニセナミハダニ Kanagawa E 9.9 68.5 Ito 1974
♂ L/A 12.3 84.8
♀ L/A 11.0 106.4
E 8.9 87.7 Kuwabara & Iwata pc
25 T. desertorum アシノワハダニ E 9.3 84.5 Kuwabara & Iwata pc
26 T. evansi ミツユビナミハダニ 7 geographical ♂ L/A 12.2 39.8 Highest devel. rate at 39.8℃ Gotoh et al. 2010
strains （mean）♀ L/A 12.2 38.6
E/E 12.3 37.9
27 T. kanzawai カンザワハダニ Shimane E 8.4 87 Uchida 1982
♂ L 8.2 119.1
♀ L 7.3 123.5
L/PO 8.9 135.1





Ibaraki E 11.5 54 Ullah et al. pc
E/A 11.5 123 35 Shortest devel. at 35℃
E/E 11.5 139
28 T. macfarlanei モクセイマルハダニ ♂ E/A 13.0 111 36 Highest rate for 
development at 36℃
Ullah et al. pc
♀E/A 13.0 116
29 T. pueraricola ナミハダニモドキ E/PO 10.9 147.1 Gotoh et al. 2004 
30 T. urticae ナミハダニ　 ShimaneG form E 10.0 66.2 Pear、Green form Uchida 1982
♂ L 10.1 84
♀ L 9.1 93.5
L/PO 10.5 113.6
E 9.4 64.5 Mori 1960
E 8.9 87.7 Red form Kuwabara & Iwata pc
E 9.9 68.5 Ito 1974
♂ L 11.0 106.4
♀ L 12.3 84.8
31 T. quercivorus ミズナラハダニ Sapporo E 11.4 75.2 Gotoh 1987
♀E/A 11.5 168.9
E/PO 11.4 196.5







Korea E/A 10.7 94.1 Kwon et al. 1998
34 Tyrophagus similis ホウレンソウケナガ
コナダニ




35 T. putrescentiae ケナガコナダニ Toyama E （90％ RH） 9.1 67.6 Nakamata & Matsuzaki pc
E （100％ RH）10.4 59.5
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Based on 852 reports, a total of 505 species of insects and mites that occur in Japan were examined in terms of the low 
development threshold temperature （T0） and the thermal constant （K）, the day degrees to complete development （Table 
1）. Concerning the heat stress temperature, 119 species were also examined. Stored product insects and nematodes that 
had been listed in Kiritani （1997） were excluded, because few additional reports were available since then. Some alien 
species, that were included in the previous paper because of their importance for plant quarantine and biological control , 
were also excluded, limiting this work to species currently found in Japan.
Insects and mites can be categorized in the following four groups by their positions in a graph of T0 and K （Kiritani 
1997）. These groups were （1） Aphidoidea , （2） Acarina ,  Thysanoptera , Hymenoptera and Diptera , （3） Nematoda , 
Homoptera （excluding Aphidoidea）, Heteroptera , Lepidoptera （excluding stored product pests） and Coleoptera 
（excluding stored product pests） and （4） stored product pests. This suggests that Aphidoidea with the lowest T0 and the 
smallest K will be most responsive to global warming by increasing the number of generations a year.
Differences in the T0 value among families within the order of Diptera （Table 2） and coleopteran stored product 
insects （Table 3） were shown. Dependence of T0 on the geographic range （Table 4） was examined. The relationship of T0 
with latitude within a species was examined for 13 species. Although T0 is highly variable among the families within an 
order, there was no appreciable relationship with different geographic ranges, e.g. temperate, tropics and cosmopolitan 
（Table 4）. Concerning a potential latitudinal cline, there was no evidence of latitudinal variation in T0 in the 13 species 
examined, suggesting that T0 is a very stable parameter．Whether the day length affects T0 value or not remains to be 
known.
In addition, variation in T0 among developmental stages was examined in the holometabola （Coleoptera, Diptera and 
Lepidoptera）．There was a tendency for pupal and larval stages to have the highest and the lowest T0, respectively, among 
the three stages including egg. This may indicate that seasonal adaptation of insects is regulated first by photoperiodic 
response, secondly by adjusting the K value and finally by adjusting the T0 of the pupal stage （Kiritani, 1997）. It was 
also found that T0 for the preoviposition period tended to be higher than that for preimaginal stage, i.e. from egg to adult 
emergence. This was especially remarkable in those species belonging to the Pentatomidae, Alydidae and Coreidae 
（Heteroptera） （Table 5）.
The hypothesized change in number of generations per year was calculated for several ecological functional groups 
of the arthropods inhabiting paddy rice fields （81species in 21families taxa）. Using the mean values of T0 and K for each 
functional group, the number of generations a year expected to be increased was ealculated when temperatures increased 
by 2℃ in areas with a current mean annual temperature of 15℃ （Table 6）. Most of the insect predator and parasitoid 
groups are expected to produce an additional two to four generations each year. On the other hand, most of the rice pests 
would increase at most by one generation except for mirids and delphacids , which will increase one or more generations. 
Spiders will not change their generation number at all, because of their relatively high values of K compared with insects . 
The predicted numerical responses should enhance the natural control by biological agents, similar to that which occurs 
The Low Development Threshold Temperature and the Thermal 




in paddy fields in the tropics （Kiritnai, 2006）.
The relation between T0 of insect hosts （x） and their parasitoids （y） was made （Table 7 and Fig. 1）. There was a 
significant regression in T0 between hosts and parasitoids with a regression line of y = 1.034x + 0.0585 （R² = 0.8641）. The 
slope is not different from 1.0 and the intercept is not different from 0.0, suggesting that T0 values of parasitoids are about 
equal to the T0 value of their host in Japan.
A total of 119 species were examined for the temperature at which a physiological disadvantage appears （Fig. 3）. 
Heat stress occurred in most of these species within a temperature range of 28 to 32℃. The mean T0 values and the heat 
stress temperatures were compared among Coleoptera , Hemiptera, Lepidoptera and Hymenoptera （Table 8）. There were 
no differences in the mean values of T0 or in heat stress temperatures among the four orders. All of them showed about 
10℃ for T0 and the heat stress ranged from 29 to 31℃ . The Hemiptera, which includes taxa with widely different life 
history strategies, had T0 values from the lowest （Aphididae） to the highest （Heteroptera） ranging from 5.3 to 13.1℃ , 
respectively. The mean heat stress temperatures, on the other hand, showed little variation from 29.8 to 30.8℃ （Table 
8）. It was concluded that global warming may result in a profound impact on arthropod community as a whole and its 
biodiversity as well.
